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Santa Barbara to San 
Diego, a distance of 
211 miles, in 181 
minutes. 

The F-1 is designed 
for aerial patrol and 

is motored by two 

Six Cylinder Hail/- 

Scott A-5 150 4.p. 
Airplane Engines. 


On April 12th, the 
Loughead Seaplane 
F-1 established a 
new American du- 
ration record. This 
seaplane, the largest 
ever constructed on 
the Pacific Coast, 
made the trip, with 
a pilot and three 
passengers, from 


D- 54-2) OH) A 





Catalog on Request a 


HALL-SCOTT MOTOR CAR COMPANY 


General Offices: CRocKER BUILDING San Francisco, CALIFORNIA 


ax ¢ 


ren 
na 


Mee SO meOTI 
PROPERTY U.S. AIR FORCE 
























4 AVIATION August 1, 1918 Aug 








CONTRACTORS TO 


The United States Army and Navy 
The British Admiralty 


3 
THE BURGESS COMPANY 


MARBLEHEAD, MASS. 


Sole Licensees for the United States for the Dunne Patents 
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NEW 
ENDURANCE RECORD 


RBIBUONNNNNHON ANAL 


Established by 


Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory, 
Navy Yard, W ashing- 
ton, D. C. 


Best previous record ex- 
ceeded by fifty per cent. 
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UNION GAS ENGINE COMPANY 


ESTABLISHED 1885 


OAKLAND - - - CALIFORNIA 





b The EaglesWings 


That Standard Production is a 
vital factor in giving wings of 
combat to our national bird, is a 
source of patriotic pride to the 
Standard Aircraft Corporation— 
“A Real Fighting Industry.” 


| beg ad, . 
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ELIZABETH clas NEW JERSEY 


AREAL FIGHTING-INDUSTRY 
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BAKELITE 


REG. U. S. PAT OFF 











These Sheets, Tubes and Rods Save Moulding 


¢¢CYOME* of the most complex electrical and mechanical articles have been ma- 
chined or punched from the many varied stock sizes of Bakelite Sheet, Tube 


and Rod. 











These convenient forms of Bakelite afford the manufacturer who does not 
wish to incur the expense of making special moulds an opportunity to take ad- 
vantage of the superior insulating and physical properties and easy machining 
qualities of Bakelite at a very nominal cost. 


Bakelite Sheet, Tube and Rod possesses even greater mechanical and dielec- 
tric strength than Bakelite Moulded Insulation. It is unaffected by water, steam, 
oils, solvents and most chemicals afid will not bloom or swell.” ..’ 

Orders for these forms of Bakelite should be directed to either the 


CONTINENTAL FIBRE COMPANY WESTINGHOUSE ELECTRIC & MFG. CO. 
Newark, Delaware East Pittsburgh, Pa.. 


The GENERAL BAKELITE COMPANY, 2 Rector Street, New York, welcomes inquiries 


rom manufacturers and maintains a research laboratory for the working out of new 
applications, including those pertaining to flying machines. 








2004-B 


NS Sent mmnemrer ennere se 2 











i 







AVIATION 








August 1, 1918 


AIRPLANE STEEL 


322% COLD DRAWN 
NICKEL STEEL BARS 







| FOR AIRPLANE BOLTS 
EYE BOLTS 
: CLEVIS PINS, ETC. 









Special Analysis Stock Conforming to Government Specifications 








If you are 





Your inquiries are solicited. 


a manufacturer and not on our mail- 





ing list, please send in your name 







wor rocace, ovo, OP Betz -Pterre Co, | sw pers 


801 Conover Bidg.,Dayton., Ohio eo Pittsburgh, Pennsylvania 
239 East Ohio Street STEEL OF QUALITY” 911 Peoples Gas Building 


tec 2230-40 East Ninth Street, Cleveland er 
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) Absolutely accurate 
/ and dependable under 
> all conditions 


The Boyce Moto Meter tells the pilot 
the exact condition of his engine—any 
time, at any altitude, in any climate. A 
glance shows him whether it is becoming i 
too hot—and equally vital—whether it is 
becoming too cold. 


The Boyce Moto Meter is the only 
motor heat indicator which registers as 
low as freezing. 


THE MOTO METER COMPANY, Inc., 


Contractors to the U. S. Government, 
Long Island City, New York. 


Creators of motor heat 
indicators. Exclusive 
Licensee of the Boyce 
Fundamenal Patents. 
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“We have been using 
NON-GRAN bearing 
bronze for three years in 
various parts of our truck. 
‘The quality of the metal 
has at all times been 
very uniform.” 








: ial DA 4 
BEARING BRONZE 





American Bronze Corporation 


Berwyn Pennsylvania 
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E. I. DU 


WILMINGTON, 


Trapshooting 








Blasting Powder 
Blasting Se Blasting Supplies 
Farm Farm Explosives 








Vitrelac Varnish 


Trapshooting for Women 
Trapshooting Le. Leagues 
Game Bird Booklet 

Du Pont Sporting Powders 


Industrial Dynamites 


Py-ra-lin Toilet Goods 
Challenge Collars 


Town & Country Paint 
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Mark X before subject that interests you 
and Mail This Coupon to 


PONT DE NEMOURS & CO, 
Advertising Division 
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Auto Enamel 


Rayntite Top Materia! 
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| Fawheld Rubber Cle th 











(_} Anesthesia Ether 


Leather Solutic ns 
Metal Lacquers 
Refined Fuse! Wil 
Commercial Acids 
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Tar Distillates 




















Bronze Powder 

















City 











| COO ACICICICICIC. 











State —_ \ 
oe Milt mT TTATITTTIT TTT TTOIUTT TOU NINNTUUOUNNTTLT NOL NINN Tm | \\ \ 


Visit the Du Pont Products Store 
Boardwalk, Atlantic City, N. J. 
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He Learned to Hit 
"Em at the Gun Club 


home he was a trapshooter. At the gun 
Club he learned how to hit moving objects, ninety 
times out of a hundred. 


Ba ck 


Stopping a hand grenade in mid-air or dropping 
a charging Hun is “ old stuff” for him. 


\t the 


U. S. an 


cantonments and aviation camps in the 


id France regulation 


TRAPSHOOTING 


recognized part of the training. And 
yards distant the bayoneted 


targets 18 a 
trenches a few 


at-clay 
with enemy 


trench shetgun is proving a most efficient weapon of 
defense or offense 
Whether for prospective active service or home defense 


you can learn to “shoot and hit” at one of the thousand 
of gun clubs this You will be welcomed at 
any club by good Americans who will loan you a gun and 
teach you how to handle it with skill. 


Trapshooting Instruc- 
the coupon, sign your 


country. 


For address of nearest club and 
tion Book check trapshooting in 
name and mail it now to 


E. I. DU PONT DE NEMOURS & CO. 


ESTABLISHED 1802 


WILMINGTON DELAWARE 


The Du Pont American Industries are: 


E. I. Du Pont De Nemours & Company, Wilmington, Del. 
Du Pont Chemical Works, Equitable Bldg., New York, 

Pyroxylin and Coal Tar Chemicals 

. .« Leather Substitutes 

Ivory Pyralin and Cleanable Collars 

Paints, Pigments, Acids and Chemicals 

: ‘ Dyes and Dye Bases 


Explosives 


Du Pont Fabrikoid Company, W enioggen, Del. 
The Arlington Works, 725 Broadway, N 
Harrisons, Inc., Philadelphia, Pa 

Du Pont Dye Works, Wilmington, Del 
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Kawneer 
; Our Three Bi eg are Now in| 
Full Production 


Trailing and Leading ae and Braces 
(stream line and oval)—Bent Tubing and Metal 
Fuselage Parts—All Steel Rudders—Elevators — 
Fins and Stabilizers—Special Metal Designs 


KAWNEER MANUFACTURING COMPANY 


BERKELEY, CAL. NILES, MICH. GUELPH,. ONT. 








it . 
BML Jie 
btt Wd itd 


s iohi ti Lie 




















AVIATION August 1, 1918 


Re ae ae. ape cect ys. cara ~ 
ee Se ree 3%. 





Rubber Accessories for Airplanes Ww 
‘Everything in Rubber for the Airplane q 
Balloons of Any Size and Every Type we a» 
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ILBRIN 


Double" Igni tion 





Here is shown the Contact 
Maker and Distributors of the 
Philbrin System devised for 
12-cylinder, double ignition 
airplane motors. A Contact 
Vaker is contained within 
cach Distributor. 


For Airplanes 


The double ignition airplane motor presents 2 
problem of spark synchronism which has found its 

‘ solution in Philbrin Triplex Double Airplane 
Ignition. 


This system is specially designed for double igni- 
tion motors. The current for both distributors is 
fed through one Contact Maker. 


In other words, one Contact Maker SIMULTA- 
NEOUSLY fires both spark plugs in each cylinder. 
Thus perfect synchronism is assured. 


Each spark is completely efficient and will con- 
tinue so at all engine speeds and under highest 
compression. There is no speed that the engine 
can attain for which the Philbrin Contact Maker 
has not ample capacity. Due to inherent sim- 
plicity of design the Philbrin Contact Maker oper- 
ates WITH PRACTICALLY NO LAG. 


The Philbrin Triplex Double System embodies 
THREE separate systems of motor ignition—two 
virtually independent Single Spark Systems and 
one High Frequency or Emergency System. Each 


Single Sperk System has its Contact Maker, located 
within one of the Distributors. Only one Contact 
Maker serves at a time. The other is always avail- 
able by turning a switch. 


The High Frequency System employs a magnetic 
interruptor; delivering a “shower of sparks” to 
each cylinder through the same pair of Distribu- 
tors. This “shower of sparks” will fire any mix- 
ture that is igniteble. It has special value in case 
of emergency and provides efficient combustion 
under conditions such as:—a flooded carburetor, 
fouled plugs, a‘chilled motor, or inferior fuel. 


This combination of three systems makes ignition 
failure practically impossible. It would be hard to 
conceive of an ignition system more adequately 
suited to airplane requirements. 


Tests have been made of Philbrin Triplex Double 
Ignition on double ignition motors and the results 
of these tests should be of genuine interest to air- 
plane engineers. They are available to responsible 
parties. 


PHILIPS-BRINTON COMPANY 


525 South Broad Street 


Kennett Square, Pa. 
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*X-34 


The ingredients in varnish are simple— 
usually three—gum, turpentine and oil. 





The requirements of varnish are complex 
—ain the case of the United States Signal 
Corps for Airplane work they number 34 


LIGHT KAUR! mertGratings 
ess GUM specifications. 
> « | | | 
Between the three simple ingredients and 


| the satisfaction of the thirty-four conditions 
/ there is one vital interval, and that is the 
process of manufacture. 





Te, 


No book tells exactly how to make varnish. No 
college teaches the process. No process is in- 
vented over night. 


In the Sherwin-Williams plant, specific processes 
have been growing for fifty-two years. Time, tem- 
peratures, proportions and experience are the de- 
termining elements that enable us to make a var- 
nish for any purpose with practically the same 
three ingredients. 


Air-Plane Rexpar is a definite combination of the 
correct processes and the correct ingredients. It 
meets all the specifications designated by the United 
% States Signal Corps for Airplane work. It was 
TURPENTINE ordered by the United States Government because 
From Pine Trees it passed all tests, and could be had at a reasonabk 

price and in any quantity. The first order for 16 

carloads is the largest individual order for varnish 
j on record. 





Sherwin-Williams resources in experience, mate 
rials, plant capacity and shipping facilities are ade 
quate for any demand, and on any specification 


THE SHERWIN-WILLIAMS COMPANY 
>” War Sales Office, 601 Canal Road 
Cleveland, Ohio 


—“— 








The varnish on airplanes 


shall 
. Protect wood. 


1 
2. Protect doped linen. 
3. Protect doped cotton. 
4 


. Protect metal. 


5. Be long oil varnish. 
6. Resist air. 
‘ 


. Resist light. 


8. Resist water. 

9. Resist natural gas. 

10. Resist illuminating gas. 
l1l.Have proper brushing quali- 


ties. 
. Have proper flowing qualities. 


12 
13. Have proper covering quali- 


ties. 


14. Have suitable body. 

15. Dry dust free rapidly. 

16. Harden rapidly. 

7. Be elastic. 

18. Be clear. 

19. Be transparent. 

20. Be highest quality. 

21. Match a fixed color solution. 
22. Be durable. 

23. Not flash below 95 degrees 


Fahr. 


24. Not whiten under water. 
25. Not dull under water. 
26. Not show defects under water. 


. Stand air test during applica- 
tion. 


28. Stand air test durihg drying. 
29. Meet a fixed setting test. 

30. Meet a threefold drying test. 
31. Meet a severe bending tegt. 
32. Be inspected before shipment. 
33. Be inspected at destination. 
34. Prove durable under fixed test. 


Sherwin-Williams Air- 
plane Rexpar meets all 
these requirements. 
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We manufacture the following parts for airplanes 


All Standard Types of Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts 


and Clevis Pins 


THE 


DAYTON METAL PRODUCTS CO. 


DAYTON, OHIO, U. S. A. 
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WYMAN- 
GORDON 


Only long experience can 
produce forgings which 
will meet the exacting de- 
mands of the successful 
airplane. 


The unvarying reliability 
of Wyman-Gordon prod- 
ucts is the logical result of 
high ideals consistently 
maintained. 


At every stage of manu- 
facture, Wyman-Gordon 
forgings are subject to 
rigid inspection and tests, 
guaranteeing a perfect 
product. 


Engineers and manufac- 
turers are invited to con- 
sult with us in reference 
to any of their forging 


problems. 


Wyman-Gordon Co. 


WORCESTER, MASS. CLEVELAND. OHIO 


GUARANTEED 
FORGINGS 








We are producing large 
quantities of 


SHACKLES 
EYEBOLTS 


ES 
WASHER PLATES 


and miscellaneous forgings 
for JN4D, HSIL and H16 
machines. Send specifica- 
tions and blue prints. We 
forge, machine and finish 
complete. 


August 1, 1918 











August 1, 1918 


AVIATION 








PAGE 
Conventional Propeller Calculations.......... 21 
The DeHaviland IV Biplane................ 27 
Permeability of Balloon Fabrics............. 30 
eee Te ED EE ONE, oc dn noe oxen ds 34 


SUBSCRIPTION PRICE: TWO DOLLARS PER YEAR. SINGLE 
COPIES FIFTEEN CENTS. CANADA AND FOREIGN: TWO 
DOLLARS AND A HALF A YEAR. COPYRIGHT. 1918, BY THE 
GARDNER-MOFFAT COMPANY, INC. 


waar AVIATION 


AERONAUTICAL ENGINEERING 


THE GARDNER - MOFFAT COMPANY, 


120 WEST 32D STREET, NEW YORK 
WASHINGTON OFFICE, 310 EVENING STAR BUILDING 


Member of the Audit Bureau of Circulations 
Member of the Associated Business Papers, Inc. 


INDEX TO CONTENTS 


VOL. V. NO. | 
PAGE 
Cost of the Air Mail Service................ 36 
Skilled Workmen May Be Retained......... 37 
Digest of the Foreign Aeronautical Press..... 38 
News of the Fortnight............. ee capieie 39 
Inc., Publishers 


ISSUED ON THE FIRST AND FIFTEENTH OF EACH MONTH 
FORMS CLOSE FIVE DAYS PREVIOUSLY. ENTERED AS SECOND. 
CLASS MATTER, AUGUST 3, 1916, AT THE POST OFFICE AT NEW 
YORK, N. Y.. UNDER ACT OF MARCH 3, 1879. 



























EFFICIENT AERIAL NAVIGATION 
DEPENDS UPON 








Aeronautic Instruments 


Accuracy and Precision 








LONDON 
15 Victoria St., N. W., 1 





SPERRY ~ GYROSCOPE ~ COMPANY 
MANHATTAN - BRIDGE- PLAZA 
BROOKLYN ~ NEW - YORK 
U-S-A 


PARIS 
126 Rue de Provence 









































AVIATION 


August 1, 19138 






































WN, 
"1 N 
AHA 


Here are a few of many reasons for the QUALITY of 
this ball bearing: 


Because it is of chrome alloy steel tubing 
specially made for us and the best that 
money and skill can produce. 


Because our manufacturing processs ex- 
act dimensions that are accurate to a 
ten-thousandth part of an inch or one- 
thirtieth the thickness of a human hair. 


Because each bearing is tested seventy- 
eight times during its development by 
precise instruments that assure maximum 
quality and accuracy. 

Because the stéel balls are made by our- 
selves from the best chrome alloy steel 
procurable and are insistently tested for 
strength, sphericity and uniformity of size. 


The quality of New Departure ball bearings is the reason for their extensive 
use in automobiles, motor trucks, aeroplanes and all kinds of machinery. 


THE NEW DEPARTURE MANUFACTURING COMPANY, BRISTOL, CONN. 


Conrad P. 
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Conventional Propeller Calculations 
By F. W. Caldwell* 


Under war conditions, when there is lack of time for ex- 
tensive propeller trials and experimental work, we must be 
able to predict the performance of a propeller as to the horse- 
power absorbed at given airplane and engine speeds and as 
to its efficiency under these conditions. It is also necessary to 
make stress calculations for the purpose of predicting strength, 


” 


35 


od 
uw 


tM 
So 
Blade Diameter, Feet 


Blade Diameter, Feet 


& 15 
3 
a 





Airplane Speed, (Miles per Hour) 


Fic. 1 CHart FoR DETERMINING PROPELLER DIAMETERS FOR 15 
Per Cent Surp. Atso Maximum PROPELLER SPEEDS 
FOR GIVEN DIAMETERS AND HORSEPOWERS 


since there is usually no opportunity for a destructive test be- 
fore the propeller has to be put into production. The main 
purpose of this paper is to show how such calculations are 
made. 








zt 
cS 
25 
a f 
Fc 
60 80 100 120 40 
Miles per Hour 
Fig. 1A PropeLLER EFFICIENCY AT VARIOUS SPEEDS OF FLIGHT 


The first step is to choose a diameter. The chart, Fig. 1, 
shows the minimum diameter required to maintain the slip 
as low as 15 per cent. The chart also shows the maximum 
propeller speed that can be used for any given diameter and 
horsepower. If the speed is greater than that shown as the 
maximum, a smaller diameter must be chosen for the propeller, 
and there is a consequent loss in efficiency. 

The diameters given are minimum diameters for good 
practice. In general the diameter should be made as large as 
possible without making the blades so narrow that they will 
flutter excessively when wood construction is used. Plane de- 


es * Aeronautical Mechanical Engineer, Aviation Section, Signal Corps, 
U.S. Army. Paper read before 8S. A. E. Convention at Dayton. 











signers shouid bear in mind the necessity of ample propeller 
diameter in laying out a power plant installation; an otherwise 
excellent design may be spoiled by limitations of clearance, 
resulting in too small a propeller diameter. 
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Effective Pitch Angle ¢ 


Fic. 1B Vatues or Factor f ror Various EFrective PRo- 
PELLER PItcH ANGLES 


After determining the diameter, a blade form must be 
chosen. The question of the outline of the blade form is an 
unsettled one, since different blade forms are based on 
elaborate theories. The difference in efficiency of different 
blade forms is not great, but the difference in strength is 
considerable. The form shown in Fig. 2 is a fair one, both as 


to efficiency and strength. 
The following nomenclature relating to propeller design will 
be used in this paper: 














Fic. 2. EXPERIMENTAL BLADE Form 
0 = specific weight of air expressed in pounds per cubic 
foot. 
= acceleration due to gravity = 32.2 f.p.s. 
= lift coefficient, absolute units. 
K, = drag (or drift) coefficient, absolute units. 
= vertical component of force (lift) on aerofoil, pounds. 
=- horizontal component of force (drag) on aerofoil, 
pounds. 
f = factor for computing work absorbed by propeller. 
C = empirical constant depending on blade form. 
S = area of plane surface, square feet. 
V = velocity of airplane, feet per second. 
P, = effective pitch of propeller or advance per turn. 
V, = velocity (in helical path) of propeller element, feet 
per second. 
v = velocity of slip stream, feet per second. 
b = maximum blade width, feet. 








b, = effective blade width, feet = 0.75b for blade form in 
Fig. 2. 

N = engine speed at ground level, rev. per second. 

N, = engine speed at 20,000 ft. altitude, rev. per second. 

d = diameter of propeller, feet. 

D, = equivalent diameter of propeller, feet = 0.580d (for 


computing work absorbed only). 
R = radius of propeller, feet. 
T = thrust, pounds. 
A = area of propeller disk, square feet. 
A, = effective area of propeller disk, square feet 
( = 0.957 —) (as corrected for the 5 per cent 


area considered ineffective due to the radiator). 
3 4 5678910 
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Efficiency in Per Cent,also Value of Factor in Units (f) 
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®@ = tan - 


RNa 


kK, 


(effective pitch angle). 


8 = tan 


= blade angle, degrees. 
e, = theoretical efficiency (Froude Method), per cent 
( LOOV ) 
V+v/2 
e aerofoil efficiency, per cent. 
e = true efficiency, per cent (= « é 

It is necessary to solve for blade width and angle of attack 
by means of an empirical formula. As a rough rule the angle 
of attack may be taken as 2 deg. for plane speeds above 100 
m.p.h. and 3 deg. for plane speeds below 100 m.p.h. The 
method of checking this would go beyond the scope of this 
paper, which is intended to cover only fundamentals. 

The maximum blade width should be about one-twelfth the 
diameter for the best practice. This gives an “ aspect ratio ” 
of six for each blade. 

The usual method of computing blade widths consists in 
dividing the blade into zones and treating each zone as a 
separate aerofoil. ‘The power absorbed by each zone is then 
found from the formula 


K,SV,. (2) 


Work for zone 


g 
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This may be simplified by taking an average value of Ky 
for the blade and a weighted mean for the blade width. The 
power absorbed per blade is then found from the formula: 


Power Kyb, RV'fC ft.-lb. per see. (3) 


The value of f may be obtained by taking 0.58 of the 
diameter to represent an equivalent diameter for the whole 
blade. (This value has been established experimentally for 
blade form shown in Fig. 2.) Then the value of V /0.58xNd 
is calculated, as is the corresponding angle whose tangent is 
v/0.58xNd, and the corresponding value of f is found on the 
chart, Fig. 3. 

The ordinate corresponding to the angle is followed until 
it crosses the line corresponding to an L/D of the section, and 
the corresponding value of f is read on the scale at the right 
or left. An average value of L/D may be assumed with suf- 
ficient precision to be twenty, when using this method. 

The empirical constant C is dependent on the blade form 
and must be determined experimentally. For the blade form 
shown in Fig. 2 it is 1.1, while it varies from 0.85 to 1.2 for 
different blade forms now in use. The symbol b, represents 
the weighted mean of the blade width. This weighted mean 
of the blade width is found by determining the mean ordinate 
of a curve in which the cubes of the radii of the blades see- 
tions are laid off as abscissae and the corresponding blade 
widths are laid off as ordinates. This empirical method gives 
good. results. 

The best method computing propeller efficiency consists 
in an extension of the water-propeller theories. The theoretical 
efficiency V/(V + ¥v/2) is computed. First the thrust is 
computed and then the slip-stream velocity from the impact 


formula 7 — AVr. 


qd 

To compute the aerofoil efficiency a representative point 
along the blade is taken. This will usually be at 75 or 80 per 
cent of the radius according to the blade shape; for the blade 
shown in Fig. 2 it is at about 78 per cent. The product of the 
theoretical and aerofoil efficiencies gives the actual efficiency 
very closely. ‘There is a further small correction due to the 
spiral component of the slip stream. 

The angle whose tangent is V /0.78xNd is found and a cor- 
responding ordinate 9, Fig. 3, is followed until it crosses the 
efficieney line corresponding to the L/D of the aerofoil section 
at 0.78 of the radius. This L/D will be about twenty in good 
design. 

Propeller Materials 

Wood has been the favorite propeller material up to the 
Its success is mainly due to its high tensile strength, 
Flexibility is an important faetor 


present. 
light weight and flexibility. 


in reducing propeller stresses, as can be seen from Figs. 4 to 
Displacement Due to CF 
Thrust 
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CENTRIFUGAL Force. ALSO CROSS-SECTIONAL 


VIEW OF BLADE 
6. When the thrust is applied to a wooden propeller, the blade 
bends and the centrifugal foree creates a moment tending to 
restore it to its original position. 

The lack of flexibility is evidently one of the weaknesses of 
steel propellers, since the metal cannot bend and accommodate 
itself to the different flying attitudes. This difficulty can be 
overcome for any single flying attitude and air density by 
offsetting centers of gravity of different sections in such a way 
that the bending moment due to air pressure is compensated 
for by the bending moment due to centrifugal force. 

A few photographs of steel-propeller failures are reproduced 

Figs. 7 to 14. None of these propellers was carefully de- 
signed, so that the failures oceurred after a few minutes’ 
running at comparatively low speeds. All of these propellers 
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} 7 View AFTER FAILURE OF PROPELLER WITH STEEL BLADE ; 
Ewpeppen ux Roor Fig. 11 PRropELLER BLAapE EMBEDDED IN Roor AFTER FAILURE 


aise Des This propeller consisted of two steel plates riveted to a forged hub. 
A—Observers’ slots Destroyed after five min. at 1800 r.p.m. 




















Fic. 8 Parts oF PROPELLER SHOWN IN Fic. 7 “Se ar ee ee Pec” ee 
A—Hub bolts, sheared 0.065 in. sheet steel hub. Destroyed after Fic. 12 ParTS OF PROPELLER SHOWN IN Fig. 11 . : 
2 min. at 1330 r.p.m. B—Rubber coating. C—Bare steel. D—Rubber A—Hub uninjured. B—All rivets failed in double shear. C—Shaft 
in hub. E—Balance hole. F—Riveted edges. broke. D—Oval rivet sheared. 





were heavier than the wood propellers designed for the same 
service, and in none of them was the strength of the same 
order of magnitude as in the wood propellers. We have 
repeatedly tested wood propellers at speeds up to 2500 r.p.m. 
without injury. 











Upper view of steel propeller before whirling test. 


Lower view .shows opening (A) at seam at leading edge. Failure 
after 14 min, at 1400 r.p.m. A piece welded inside from blade for 
balancing flew out of the tip. 


Fras. 9 AND 10 
Among the propeller materials experimented with up to 
date the metals have shown the least encouraging results. 
While I do not consider a steel propeller out of the question, 
it is certain that the results to date have been discouraging. 
Steel propellers should be given a thorough ground test be- 
fore being used in flight on an airplane, since the failures are 


usually extremely sudden and are disastrous to the plane 
structure. 





Fig. 13 Hus Parts or Stee, Prope.Ler AFTER FAmurE, 


BuLADES UNINJURED 
A—tThree bolts failed. B—One of five bolts uninjured. 











Aerofoils 
The aerofoil sections used have an important bearing on 
the propeller efficiency. The characteristics shown in Figs. 15 
to 17 are taken from a report issued in 1912 by the National 
Physical Laboratory of England, and are about as good as any 
that have been published. 
Adjustable-Pitch Propellers 
Almost from the start of air-propeller work, a propeller 
with adjustable pitch has been considered highly desirable, be- 
cause it is believed that the efficiency of the propeller could 
then be maintained constant for different airplane speeds. 
This is based on the theory that the L/D of the aerofoil section 
is the controlling factor in the propeller efficiency, a theory 
which is not borne out in practice. 
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Ita. 14 


Fig. 18 illustrates the effect of varying plane speed on the 
apparent angle of attack of a propeller section. This angle 
is usually chosen as 2 deg. for a flight speed of 130 m.p.h. 
and the aerofoil will then have a ratio of K,/Kz of about 
twenty. In climbing at the rate of 70 m.p.h. the apparent 
angle of attack will be increased to about 10 deg., and the 
K,/Kz ratio will drop to from ten to twelve. 

Fig. 19 shows that the increase in true angle of attack is 
not so great when the slip stream velocity is taken into ac- 
count; besides this, the theoretical efficiency (V/V + v/2) is 
greatly reduced in climbing and is not increased by an in- 
erease in the aerofoil efficiency. 


BLADE OF SIMILAR PROPELLER, CRACKED AT A 
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Fig. 15 1912 


An analysis of an adjustable pitch propeller (appended to 
this paper) shows no gain in efficiency. There is, however, a 
net gain in horsepower delivered to the plane, owing to the in- 
crease of engine speed in climbing. For the case in question 
the gain in the rate of climb is 49 per cent. Fig. 20 shows 
the gain in the rate of climb in a somewhat slower machine. 

The keeping up of the engine speed becomes of interest in 
connection with the development of an engine with torque that 
is constant at high and low altitudes. From the performance 
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curves shown in Fig. 21 it is apparent that the climbing rate 
of a plane equipped with such an engine would be greatly 
improved if the engine speed near the ground were increased 
and kept the same as the plane climbs. 
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Lift/ Drift 
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Fic. 16 
It is the opinion of the author that, if it becomes desirable, 
an adjustable pitch propeller of fairly light weight can be 
built for a smooth running engine, such as the Liberty twelve, 
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but considerable trouble may be expected with engines that 
have an inherent vibration. 
Constant Engine Power at Altitudes 
The author has been told by many engine designers that it 
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would be useless to build an engine to maintain its power at 

altitudes, because the propeller efficiency would then be so low 

that the net gain would be small. 

All aeronautical engineers who have made a study of the 
subject realize that the development of an engine with con- 
stant, or nearly constant torque at altitudes up to 20,000 or 
30,000 ft., is the one outstanding opportthity for improvement 
in airplane performance. It is just as easy to design propel- 
lers for operation at 20,000 ft. as it is to design them for 
performance at the ground level, so that the problem is one 
that must be solved by the engine designers. 
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The air density at 20,000 ft. is of the order of 50 per cent 
of that at ground level. The density of air is about 0.13 per 
cent of the density of water. Yet we are using the same 
means of propulsion in airplanes as is used in boats, and we 
are obtaining in practice efficiencies as high as 85 per cent, 
something which cannot be approached in marine practice. 
Not only is this true, but a propeller designed for use at 20,000 
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Fic. 20 CoMmPARISON OF CLIMBING TESTS OF ADJUSTABLE- 


PitcH PROPELLER 
A—Pitch set at ground. R—Pitch changed during climb. C 
set to check with D. D—Solid wood blade, 


Pitch 


ft. will funetion without appreciable loss of efficiency near the 
ground, as may be seen from an analysis in which airplane 
and propeller performance are worked out in a typical case. 

The words “constant torque” as used in the following 
analysis mean that the torque is independent of both the 
engine speed and the altitude. This is the simplest case to 
discuss, and the discussion applies exactly to this case alone. 
An engine that satisfies this requirement only in part would, 
of course, have a performance intermediate between that of 
the conventional gasoline engine and that of the engine with 
constant torque. This analysis is applicable equally to a steam 
turbine and is perhaps of more interest in relation to a steam 
turbine, owing to the range of speed involved. 

In comparing the performance of the airplane and propeller 
at 20,000 ft. altitude and at the ground, we will assume: 


1. Speed of airplane at ground level, 130 m.p.h., or 191 
f.p.s. 

2. Output of engine, 356 hp. (at 1400 r.p.m., or 23.3 
r.p.s.). 


3. Diameter of propeller, 11.5 ft. (area 104 sq. ft.). 
4. Total lifting surface of plane, S = 420 sq. ft. 
Total weight of loaded plane, W = 3400 Ib. 
The value of Ky in absolute units is computed from the 
formula 
oKk,SV* 


WY = (4) 


9 
Kk 5s 0.0933 (5) 
= = «UV. 3] 
“v= “0.00238 X 420 X 191° 


The corresponding value of Ky ie xz may be taken as 12.3. 

The efficieney of the propeller ean be computed by a method 
of trial as follows: First assume an efficiency of 80 per cent 
The thrust will then be 


0.80 > < 356 ¢ 550 . 
r = : - = 820. (6) 
191 


ean be computed from the impact 





The slip-stream velocity 
formula (2), and then 
z 820 


=> - = 


0 104 191 X 0.00238 


=17.3 fps. (7) 


g 

which means that the slip is 9 per cent. 
From the Froude method the theoretical efficiency 
found as follows: 


ean be 
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V 191 
é. = ——— = — = 0.995 (8) 
’ 9 ) 

Vv : 200 


Analysis of Propeller Efficiency 

Assuming that the section at 0.75 radius is representative of 
the propeller as a whole and that the value of L/D at this 
section is twenty, the efficiency by the aerofoil method can be 
obtained from the chart shown in Fig. 3. It is first necessary 
to find the corresponding value of Nd/V, which is 
Nd 1400 0.75 & 11.5 
V 60 * 200 cee (9) 
The aerofoil efficiency is found from Fig. 3 to be 85 per 
cent. The product of the two efficiencies (see equation 8) is 
0.955 & 0.85 = 81 per cent. A further correction due to the 
spiral component of the slip stream will reduce this to 80 per 
cent. Since the assumption made in computing the slip-stream 

velocity was correct it need not be recomputed. 
The drag of the supporting surfaces at ground level and at 











Hp. Available in Climbing (Hp Delivered to Plane) 





Altitude in Thousand Feet 


1150 1270 1390 1510 1630 
RPM. for Fixed Propeller 
Fig. 21 PERFORMANCE OF PROPELLER FOR CONSTANT TORQUE 


ENGINE 

a plane velocity of 191 f.p.s. will then be 3400 + 12.3 = 276 
pounds. The parasite resistance, that is to say, the propeller 
thrust minus the wing drag will be 820 — 276 = 544 pounds. 

At 20,000 ft. altitude the air density can be taken as 50 per 
cent of the density at ground level. As a first approximation 
assume that the propeller speed will vary in proportion to the 
eube root of the horsepower, the horsepower being propor- 
tional to the engine speed (if constant torque is assumed), 
and in inverse proportion to the cube root of the density; then 
in level flight. 


3 _ 
N 
N, = 23: Va: Si cosee 
; - 93.3 °° 0.5 


Assuming a constant torque the engine will then deliver 
503 hp. Assuming 80 per cent propeller efficiency 
503 & 0.80 *« 550 221,500 
V DN 
As a first approximation to determine A, assume the veloci- 
ty to be proportional to the cube root of the horsepower 
delivered and inversely proportional to the cube root of the 





= 33 r.ps.=1980 r.p.m. (10) 














air density. Then 
" 503 
y =191 yx x 03. _ 970 eps. 
0.5 ~~ 356 
3400 
and Ky = ————————- == (),0933. 
¥ ~~ 420 X 0.00119 X 270° 
The corresponding Ky/K,z will be 12.3 and Kz, will be 
0.00759. 
Thrust = Total Drag = (£ K, sv?) 
g 
0.5 191° 
x 544 
+ (> x58 X a9 
Since = 0.00119 at 20,000 ft. altitude, we have 
9 
292 500 0.5 & 544\ _. 
21,500 _ (0.00119 x 0.00759 420 + °° °F) ys 
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Whence 
V = 270 f.p.s. = 184 m.p.h. 

Thus the assumptions as to plane velocity are seen to be 
correct for constant torque, so that they need not be recom- 
puted. 

To find the propeller efficiency under the new condition the 
thrust is first computed from the formula 
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Fic. 22 CLimBinG AND LEVEL FLYING PERFORMANCE oF AIR- 
PLANE WITH CONSTANT TORQUE ENGINE COMPARED WITH 
THAT OF PLANE WITH CONVENTIONAL GAS ENGINE 


The theoretical efficiency will be 


~ 


true angle of 
will again 


Since Nd/V has the same value as before, the 
attack will be the same and the aerofoil efficiency 
be equal to 85 per cent. 

The product of the two will as before be 81 per cent, and 
this will be reduced to 80 per cent by the correction for the 
spiral component of the slip stream. 

It is apparent therefore that the efficiency of the propeller 
is the same for the two i ying conditions, provided the engine 
torque is kept constant. 

These results can be deduced without making the ecaleula- 
tions as follows: ‘The total lift of the plane may be expressed 
as 


in which $ is constant for all altitudes and W and g are ap- 
proximately constant. In order to maintain _a constant angle 
of attack K, must be held constant, then eV’ is constant, and 
V is inversely proportional to the square root of the density. 
For this condition the total drag of the machine will remain 
constant and the horsepower required to drive the plane will 
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be equal to the horsepower required at the ground level multi- 
plied by the ratio of the plane velocity at altitude to the plane 
velocity at the ground. 

If the speed of the propeller is kept proportional to the 
velocity of the plane, its Nd and its V efficiency will be con- 




































































stant. ‘To maintain this speed the engine horsepower must be 
proportional to the ratio of N* multiplied by the inverse ratio 
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ARE CONSTANT. Power ABSORBED BY DRAG OF WINGS 


Witt THEN Be PropoRTIONAL TO SPEED OF PLANE 
of the air densities. But since N’* is proportional to V’ it is 
also inversely proportional to the ratio of air densities. It is 


consequently necessary to maintain only the engine horsepower 
proportional to the speed. This is obviously the definition of 
an engine with constant torque. 

The rate of climb to be expected from a plane fitted with 





























































































a constant-torque engine is shown graphically in Fig. 21 
1 T T r 
| | | } | — | | |} 
2709¥——_ + - t+ tT 
é ao be & 
£ O.8+ —-+-—~ -—- = Se a Ht +- ] a men wea: 
| az 
> Q7F - :2 + - cS + Bi + —" -— + 
S | | i 
o 0+—+—_— t+—+-< +--+ — Se 
é || |* | 
zp 05--— —+—+—4—+° a we ——— 
= | I oy | constant By Absoute- = Q33 
§ 04-— mm . wee ry | tamer as best for Climbing 
2 03} 4— = 5 an onan So 2 
3 os Os Oa Oe 7 a] - 
= Ql |} a a oe +— =o! — ——+} } 4 
z | 
0 a i 1 | i 
50 100 150 200 
Speed of Airplane (Miles per Hour) 
Fic. 24 Propetter For CONSTANT TorRQUE ENGINE. BEST 


CLIMBING SPeep aT Grounp LEVEL 70 M.P.H. 

itch propeller were applied to this engine, 
the propeller could be maintained at 1700 r.p.m. 
during the whole climb. The horsepower available and the 
rate of climb, Figs. 22 and 23, indicate such an improvement 
in the performance that the variable pitch feature becomes 
highly desirable. 


If an adjustable- 


speed 


Ceilings 

Evidently the ceiling of such a plane is not limited by 
aerodynamical considerations, but only by the strength of the 
materials employed. The engine and propeller speed would 
continue to increase until something let go. The limiting speed 
of a propeller of this size would probably be about 2500 r.p.m. 
in thin air with the materials now in use. This would cor- 
respond to an air density equal to 31 per cent of that at the 
ground, and at an altitude of about 34,000 ft. In flying at 
greater heights it would be necessary to throttle the engine in 
order not to over-stress the propeller, so that the ceiling would 
be in the neighborhood of 45,000 feet. 

In conclusion I wish to emphasize the fact that the variable- 
pitch propelle r is, to a certain extent, limited to special cases. 
The design of a propeller for an engine with constant torque 
presents no difficulty, except that the climbing rate near the 
ground must be reduced, owing to the slow speed of the engine. 
This is not serious and ean be entirely overcome by the use 
of a variable-pitch propeller. The interesting feature of this 
development is the great speed to be expected. It is not out 


of the question to attain speeds of 200 m.p.h. at an altitude 
of 30,000 feet. 














This large airplane employed for long distance reconnais- 
sance and for bomb dropping, is chiefly built by the Aircraft 
Manufacturing Co., Ltd. (England). The different machines 
show minor differences in construction and outfitting aceord- 
ing to the time of construction. 

Both wings of the two strutter biplane, which have distinet- 
ly rounded tips, have a span of 12.93 m. and a chord of 1.67 m. 
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ScaLE DRAWINGS 


gg There is no sweep-back, but the upper 
and lower planes are attached respectively to a center section 
0.7 m. wide and direct to the body, at a dihedral angle of 174 
deg. The pilot, whose seat is right under the top plane center 
section, has a good view forward. The center section and 
wings have their trailing portions cut away in the center to 
give a better view backwards. The angle of incidence is 3 
deg. at the body and at the top plane center section. Both 
main spars, which are of spruce, are of one section, left solid 
where oceur the compression ribs. At these points and where 
fittings oceur the spars are not only left solid but are rein- 
forced by mahogany pieces glued and screwed on. At a point 
between the inner inter-plane struts and the commencement of 
the wing flaps the main wing spars are spliced and bound 
with fabrie. 

The wing ribs are only very slightly cambered on the under 
surface. Leading and trailing edges are slightly raised. Into 
grooves in the two flanges, which measure 13 mm. in width 
and 4.5 mm. in thickness, are glued and tacked with brass 
tacks the three-ply webs, which are provided with large 
lightening holes. The ribs at the struts and in the middle of 


The stagger is 0.32 m. 


* Translation of an 


Plight article in Flugsport, reproduced by courtesy of 
THgnt, 


The De Haviland-IV Biplane’ 


ach bay have flanges as wide as 37 mm. and the web between 
them is solid spruce between the spars. Between every two 
ribs, which are spaced 310 to 400 mm. apart, there is a false 
rib extending from the leading edge to the front spar. The 
internal wing bracing, which is of thickened wire, is in 
duplicate up to the middle of the outer bay. The wing cover- 
ing is of a yellowish-white color, and is sewn to the ribs in 
such a way that the stitches surround the whole rib. In front 
of the trailing edge, which is in the form of a strip of wood, 





eyelets are incorporated s 

4 . ood Dowel 

in the under surface, (Pinsg sh R= 7mm. 
which serve to equalize $257 & 
pressure and to drain 


out moisture. 

The erank levers of the 
wing flaps, which in all 
the planes are hinged di- 
rect to the rear spars, are 
made of 1.5 mm. sheet 
aluminum, which is reinforced on either side by facings of 
wood riveted on. The same construction is employed for the 
elevator and rudder cranks. At their outer end, where the 
control cables are attached, the aluminum cranks are doubled 
over. The very simply arranged wing bracing consists of 
stream line wire, while the external drift bracing takes the 
form of cables. 

The wing fittings are, as in so many other English machines, 
very simply carried out. Three mm. thick sheet steel plates at 
the outer plane struts, and 3 mm. and 2 mm. at the inner struts, 
having lugs bent to the angle of the bracing wires, are secured 
to the wing spars by two bolts. A large forked bolt passes 
through the center of the spar while a second smaller one 
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Wina Spar SPLICE 
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Riss: Upper, 310 to 380 mm.; Lower, 310 To 400 mm. 


passes down the outside of the spar. The interplane struts, 
which are made of spruce, are of streamline section, and the 
inner struts are kept stronger than the outer ones. On the 
ends of the struts are short sheet steel shoes into which are 
riveted aluminum packing pieces hollowed out in the center. 
Through these are passed 8 mm. steel bolts, which rest in the 
forked end of the spar bolts, the bracing wires keeping the 
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struts in place. The struts for the top plane center section 
are similarly attached. 

The body is covered with ply-wood up to a point behind 
the gunner’s cockpit, this part being built up without the use 
of diagonal bracing. The longitudinals are of spruce and the 
engine bearers of ash. The formers as well as supports for 
controls and machine guns are made of ply-wood, some of 
which is 13-ply and as much as 26 mm. thick. The fittings 
for the attachment of the lift wires are each connected with 
two 8 mm. through-bolts. The after portion of the body is 
earried out in the usual manner as a girder, and the longi- 
tudinals are spliced. This does not apply to the extreme rear 
part underneath the tail plane, which is covered with ply- 
wood 3 mm. thick. In the front the body has a rounded top. 
From the observer’s seat vertical formers gradually carry the 
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top into the rectangular section at the beginning of the tail 
plane. 

The underearriage is very light in proportion to the heavy 
machine. It weighs 54 kg. Each pair of struts is of solid 
wood and is not bound with fabric. Serewed to the struts 
are vertical strut-shoes of wood, which carry, in addition to 
the wheel axle, horizontal tubes for the attachment of the 
rubber shock absorbers. The axle rests between two cross- 
struts of wood, which are shaped to a fair shape and con- 
nected at the bottom by 3 mm. three-ply. In order to cause 
no eddies during the flight the axle is fitted into the stream- 
line casing thus formed by covering its upper side with a layer 
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of wood suitably hollowed out and secured to it with a 
wrapping of fabric. In order to better guide the axle in the 
slots in the struts this casing of wood is left square at this 
point, and entirely surrounds the axle. It is covered with 
sheet metal. The diagonal bracing of the underearriage is in 
the form of streamline wire, and is only placed in the bay 
of the front chassis struts. In addition there is a horizontal 
tension wire running in front of the streamline cross-strut. 

The tail plane, which is of rectangular plan form with 
rounded corners, is so attached to the body that its angle of 
incidence ean be varied from the pilot’s seat, during flight, 
from -+- 2 deg. to + 5 deg., as in the Sopwith. For this 
purpose its front spar is so mounted as to be free to rotate, 
while the rear spar with its bracing is seeured to a vertical 
tube placed in front of the stern post. This tube carries a 
thread engaging with an internally threaded bobbin, bolted 
to the stern post but free to rotate, operated by a hand wheel 
and eables, and forcing by its rotation the thread, and with 
it the vertical tube, up or down. The two elevator flaps, 
hinged to the tail plane, are not connected to one another. 
The rudder has a balanced portion. 
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The 12-eylinder Rolls-Royce engine develops, according to 
the firm’s plate on it, 300 hp. at 1,650 r.p.m., when the hourly 
consumption is 105 liters of gasoline and 4.5 liters of oil. The 
speed is not to exceed 1,800 r.p.m. In general arrangement 
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INTERPLANE StruT ATTACHMENT 


the engine is similar to older types of the same make, but it 
has four earbureters, The exhaust is either carried over the 
top plane or direct through short collectors slanting outwards 
from the body. The nose of the body is formed by a radiator 
fitted with shutters over its upper part. Through an opening 
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THE UNDERCARRIAGE 


in the center of the radiator projeets the reduction gear of the 
engine, which reduces the speed of the airserew to 900 r.p.m. 
Under the front of the body is placed transversely the oil 
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tank, which has a capacity of 21 liters. The main gasoline 
tank, which is arranged for air pressure, has a capacity of 
956 liters and is placed behind the pilot’s seat. A gravity 
tank holding 28 liters is placed under the left top plane. Suf- 
ficient fuel is carried for a flight of about 234 hours’ duration. 
In another machine there is an additional tank holding 76 
liters, which brings the capacity up to about 334 hours. 
More recent machines have, instead of the one pressure 
tank, and mounted in the same place, two tanks placed side 
by side, each of which is provided with a supply pump driven 
by a small propeller. With this arrangement a spring-loaded 
valve is provided inside the tank, which returns any surplus 
of gasoline to the tank. The two leads from the main tanks 
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ARRANGEMENT OF AXLE 


and that of the gravity tank are joined at the engine to an 
omnibus tube, to which is attached a manometer for control- 
ling the tanks. 

The machine is provided with complete dual control, the 
control lever of the observer being removable. The wing flaps 
are inter-connected, and their cables run on the outside of 
the wings along the leading edge. Each wing flap has two 
erank levers. ‘The upper and lower flaps are connected by 
two streamline wires. In the same manner the elevator and 
rudder eables run on the outside of the body, the rudder cables 
being in duplicate, while each of the elevator flaps has single 
control cables. 

The equipment of the pilot’s and observer’s cockpits differs 
in individual machines, On an instrument board in the former, 
provided with illumination for night flying, are the follow- 
ing instruments: speed indicator, revolution counter, alti- 
meter, thermometer, clock, hand pres- 
sure pump, inclinometer, map board 
and compass. To the left of the pilot 
the various gasoline pipes are so ar- 
ranged that the different cocks are 
within easy reach. On the same side 
are arranged oil and gasoline pressure 
indicators, a pressure pump, fed from 
the gravity tank, and also on a com- 
mon axis the throttle, spark, advance 
lever, and mixture regulator for alti- 
tude work. On the throttle rods a 
catch lever is so arranged that when 
the throttle is closed the lever for regu- 
lating the mixture at altitudes will re- 
turn with it. To the right of the pilot 
are arranged the cables controlling the radiator shutters, the 
switch for night illumination, and shelf for signal cartridges. 
Gasoline level indicators are not fitted. 

In the observer’s cockpit are placed: Speed indicator, alti- 
meter, throttle and switch for night illumination. Observer’s 
and pilot’s cockpits are placed far apart on account of the 
main gasoline tanks being placed between them. For com- 
munication between the occupants there is a speaking tube on 
the right, and on the left an endless eable passing over rollers 
in the two cockpits. Behind the observer’s seat is the mount- 
ing for the camera with adjoining shelves for the slides. The 
presence of a wireless outfit could not be ascertained in any 
of the machines. 

The armament consists of two interconnected machine guns 
mounted on a turntable in the observer's cockpit, and of a 
fixed machine gun for the pilot mounted on the left of the top 
covering of the body. The control of the fixed machine gun 





Boms SIGHT 


is accomplished hydraulically by a control mechanism placed 
This mechanism is driven 


immediately behind the airserew. 
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off a pinion on the hub of the airscrew, and releases two shots 
for each revolution of the airserew. Firing of the gun is ae- 
complished from the control lever. A spring-controlled hand 


pump for filling the leads is ; 
mounted on the floor of the 


pilot’s cockpit. For loading there 
is either a lever on the gun or a 
cable running over a roller, pro- 
vided with a grip. A telescopic 
sight is placed to the right un- 
der the gun, in front of the ree- 
tangular wind screen. As the 
observer’s seat is placed rather 9 
far aft, a good field of fire is == 
also obtained from here in an 
outward and forward direction. 
The bomb gear, judging from 
the makeshift way in which the 
release gear is built, appears to 
have been added as an after- 
thought. Bomb racks, either ar- 
ranged for four smaller or for 
one large bomb, are placed un- 
der the lower wings and under yy, Prange INCIDENCE 
the body. The release is ac- — Gear f 
complished from the pilot’s seat : 
by means of Bowden cable. The cables are either joined at 
the right of the seat or arranged separately on the outsides 
of the body. A sight- 
ing arrangement is 
built into the body 
immediately behind 
the rudder bar. It | 
consists of a square 35 
plano-coneave glass 
plate, 15 mm. thick ; 
at the edges and 5 
mm. thick in the 
center. Underneath 
this are three wire 
rods soldered at 
right angles to a 
fourth rod lying in 
the direction of 
flight, while 17 em. 
further down is an- 
other longitudinal 
rod, and a transverse 
rod working in 
longitudinal slots, —4- 
which can be locked 
in place by screws. 
The weight of the 
machine empty, but 
including cooling 
water, was ascer- 
tained to be 1,110 
kg. and the maximum 
useful load is as- 
sumed to be 590 kg. 
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ContTROL LEVER IN THE 
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1—Introduction 


One of the most essential characteristics of a balloon en- 
velope is that it shall be gas tight, or nearly so. Therefore the 
determination of the permeability of balloon fabries to hydro- 
gen, which is the gas used in the modern dirigible and kite 
balloons, is of first importance in determining their suitability 
for balloon construction. In connection with a study of the 
permeability of balloon fabrics it has been necessary to in- 
vestigate different forms of apparatus and the influence of ex- 
perimental conditions in order to interpret test results intelli- 
gently. The results of the Bureau’s investigation of methods 
of determining permeability are presented in this paper. The 
effect of composition, method of construction, ete., upon the 
permeability will not be discussed in the present paper, which 
deals only with testing methods. 

A great many materials have been suggested for rendering 
fabric gas tight; the great majority of balloon envelopes, how- 
ever, are made from rubber-coated silk or cotton, usually the 
latter. For the balloon envelope, two plies of cloth are used 
with the gas-tight rubber film between them. The two plies 
may be placed parallel to each other or one ply may be placed 
at an angle of 45 deg.; the biased fabric is supposed to offer 
greater resistance to tearing. Usually from 100 to 130 grams 
of rubber per square meter are placed between the plies. For 
protecting the fabric and the gas-retaining rubber film from 
the action of light, heat, moisture, ete., rubber coatings may be 
applied on the outside; further protection is sometimes added 
by coating the inside of the fabric also. Lighter single-ply 
fabrics are sometimes made for use in ballonets and three-ply 
fabries find use in large dirigibles or supply balloons. 

Goldbeater’s skin finds some application in dirigible balloons 
of the rigid type. Oiled fabries of various kinds, as well as 
fabries coated with lacquers made from cellulose acetate or 
nitrate, have been tried. Various coatings have also been ap- 
plied to rubberized fabrics with a view to rendering them more 
nearly gas tight and increasing their durability. However, 
none of these has been found entirely successful. 


2—Theory of Permeability Process 


Gas escapes from a balloon envelope through leaks at valves, 
seams, and imperfections in the fabric, and by passage through 
the fabric. Hydrogen might pass through the fabrie by dif- 
fusion through minute holes in a manner similar to the passage 
of a gas through a porous plate or it might escape by solution 
in the rubber film with subsequent evaporation from the other 
side. As a matter of fact, both processes occur simultaneously. 
The eseape of hydrogen through openings in the fabric is only 
a ease of gas effusion, but the passage of hydrogen through 
the rubber of the fabric is a very different phenomenon. 

Thomas Graham,’ in 1866, investigated the flow of gases 
through rubber films and showed that it was a solution 
phenomenon and not a diffusion phenomenon. If gases passed 
through rubber films by diffusion through microscopic holes, 
their relative rates of escape should be approximately in- 
versely proportional to the square roots of their densities. 
Graham showed, however, that the rates of penetration of dif- 
ferent gases bore no relation to their density. He found the 
relative rates of penetration of rubber by different gases to be 
as follows: 
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The rate of change of permeability of rubber films with 
change of temperature is also much greater than can be ac- 
counted for by the diffusion theory. These and other facts 
have shown that gases penetrate rubber by first dissolving in 
the rubber. 

When a rubber-coated balloon fabrie is placed in contact 
with hydrogen on one side and air on the other, the following 
process is substantially what oceurs. Both the hydrogen and 
the oxygen and nitrogen of the air dissolve in the rubber film 


° Published by permission of the Director, Bureau of Standards. 
1 Phil. Mag., 32, p. 401: 1866. 


Determination of Permeability of Balloon Fabrics’ 
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and tend to saturate it up to the limits determined by the tem- 
perature and by the partial pressure of each gas. Each gas 
penetrates the rubber film at its characteristic speed, and when 
it reaches the opposite side of the rubber film the gas evapor- 
ates from its solution in the rubber because the partial pres- 
sure of the gas in question is substantially zero. More of each 
gas is dissolved continuously on the first side of the fabric and 
a dynamic equilibrium is reached which continues so long as 
fresh air and fresh hydrogen are available at the two surfaces. 
In this manner hydrogen passes through the rubber to the air 
side and air passes through to the hydrogen side. 

These facts will be discussed more fully in connection with 
the experimental work and their bearing on methods of test 
pointed out. 


3—Methods of Determining Permeability 


The permeability of a balloon fabrie may be defined as the 
rate at which it is penetrated by a certain gas; except when 
stated otherwise, this gas is understood in this paper to be 
hydrogen. Permeability will be expressed in terms of liters of 
hydrogen per square meter per 24 hr., the volume of hydrogen 
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being corrected to the standard conditions of 0 deg. C and 760 
mm. mereury pressure. 

The methods in use for the determination of the permeabil- 
ity of balloon fabries to hydrogen may be divided into two 
classes: (1) Methods which measure the rate of decrease in 
volume of a mass of hydrogen separated from the atmosphere 
by a definite area of the fabric; or (2) methods which measure 
by chemical or physical means the volume of hydrogen passing 
through a definite area of fabric in a given period. 

The two methods may be characterized as the volume loss 
and penetration methods, respectively. According to the 
definition of permeability just given the volume-loss method 
does not measure the permeability of a fabric because in the 
volume-loss method the quantity measured is the volume of 
hydrogen escaping minus the volume of air passing into the 
hydrogen chamber. What it measures is the difference in the 
permeability of the fabric to hydrogen and air. Accordingly, 
any result obtained with this method will be characterized as 
the “ volume-loss ” permeability. 

(a) Volume-Loss Methods.—The most widely used appa- 
ratus for applying the volume-loss method is known as the 
Renard-Sureouf balance. As shown in Fig. 1, it consists of 
the bell of a small gas holder mounted on one arm of a bal- 
ance; the top of the bell is closed by the fabric (shown by a 
dotted line) under test. The bell moves up and down in an 
annular space filled with water; the annular container is 
attached to the base of the balance. The bell is first filled with 
hydrogen by alternately filling and emptying until the air has 
been displaced. The proper pressure is then obtained by add- 
ing weights to the opposite balance arm. As hydrogen escapes, 
the bell sinks, and the pointer moves over a calibrated scale 
indieating the volume loss. The apparatus should be kept in a 
constant temperature chamber. 

Five other forms of apparatus of this class are described by 
Austerweil.* In each of these forms of apparatus a gas cham- 

2G. Austerweil, Die Angewandte Chemie in der Luftfahrt. Published 
by R. Oldenbourg, Miinchen, 1914. 
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ber filled with hydrogen is closed by the fabric under test. A 
graduated measuring tube is connected with this chamber and 
the volume of hy drogen escaping is measured by the volume of 
water necessary to replace it and maintain constant pressure. 
A leveling bottle may be used to introduce water into the 
measuring tube or it may be connected with a Mariotte flask 
which automatically introduces the water under constant pres- 


sure. If a leveling bottle is used, the pressure does not remain 
constant and must be adjusted at frequent intervals. The op- 
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Fig. 2. 





APPARATUS OF BARR AND ROSENHAIN 


erating characteristics of this class of apparatus are discussed 
in section 6. 

(b) Penetration Methods.—The various forms of apparatus 
for applying the penetration method all employ a cell which 
is divided by the fabric into two chambers. In one of these 
chambers an atmosphere of hydrogen is maintained at a def- 
inite pressure. Through the other chamber is passed a stream 
of air which carries away the hydrogen as it penetrates the 
fabrie. The amount of this hydrogen is determined by burn- 
ing it to form water and weighing the water after absorption 
in some suitable medium, or the percentage of hydrogen is 
determined in the stream of air passing over the fabric by 
means of the gas interferometer. 

The apparatus of Barr and Rosenhain,’ as used in the Na- 
tional Physical Lab- 
oratory, is shown in 
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ing the concentration of hydrogen in the air stream after 
passing over the fabric. From the percentage of hydrogen so 
determined and the rate at which the air was passing, 
determined by a gas meter, the permeability was easily calcu- 
lated, 


4—Experimental Apparatus 


In the investigation of different testing methods several 
forms of apparatus were employed. The most useful appa- 
ratus and the one employed in all routine testing work as well 
as most of the experimental work is shown in Fig. 3. It 
applies the penetration method and employs a gas interfer- 
ometer for determining the hydrogen passing through the 
fabrie. 

In this apparatus, the fabric is held in the permeability 
cell a, maintained at constant temperature in an air or water 
bath h. Pure, dry hydrogen passes over one side of the fabric 
and out through a water seal g. 

Air after passing through the wet-pressure regulator c and 
a length of capillary tubing to reduce pressure fluctuations, is 
dried by bubbling through concentrated sulphuric acid in e 
and then passed over the other side of the fabrie through a 
drying tube d* and into one chamber of the interferometer. 
It passes out through the drying tube d*, which prevents dif- 
fusion of water vapor into the interferometer and then through 
the saturator f filled with glass beads partly covered with 
water and then through the wet meter m. The saturator is 
employed to prevent loss of water from the meter by evapora- 
tion into the gas being measured. When the interferometer 
is being read, the air stream is by-passed through the cock 1 
into the wet meter so as not to interrupt the flow of air through 
the permeability cell. The pressure on the air and hydrogen 
sides is measured by U-gages i filled with oil and water, re- 
spectively. Dry air is passed through the other chamber of the 
interferometer to serve as a comparison gas, or it may be 
passed through both chambers when it is desired to obtain the 
“ zero reading ” of the interferometer. 

The gas interferometer and its uses have been described in 
detail by Haber and Lowe,’ L. Stuckert,’ L. H. Adams,° and 
others. The Rayleigh-Zeiss type of gas interferometer meas- 
ures the difference in refractivity of two samples of gas con- 
tained in two gas chambers 100 em long. Light from an 
illuminated slit passes through both chambers, after which the 
two beams combine to produce interference fringes which are 
observed through an 
eyepiece. The optical 
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ing tubes passes 
over the other side 
of the fabric, then 
through another 
series of drying 
tubes, through an 
electric furnace F, 
where the hydrogen 
is burned, and final- 
ly through the ab- 
sorption tubes C and D which are to be weighed. 
ability cell is kept in a constant temperature bath. 

The apparatus deseribed by Heyn * and used at the Physika- 
lischen Reichsanstalt is similar in principle though differing in 
form and detail. 

Frenzel® made a notable improvement in this method by 
employing a Rayleigh-Zeiss gas interferometer for determin- 























The perme- 


§ Report of the British Advisory Comr »e for Aeronautics, p. 86, 
1909-1). ) 1e British Advisory Committee fo eronautics, p 
*Sitz. der Kénig. Akad. Wiss., p. 365, 1911. 


°“Uber die Gasdurchlissigkeit der Gummierten peteasteia” Zs. 
fur Flugtechnik und Motorluftschiffahrt, 5, p. 264, 1914 





Fig. 3. DraGRaAM OF BUREAU OF STANDARDS APPARATUS 


the beams. If the 
= composition of the 
gas in one of the 
chambers is changed, 
the optical paths are 
different and the 
interference fringes 
are shifted. The 
fringes are brought 
back to their orig- 
inal position by tilt- 
ing the compensator 
plate. The angle 
through which the 
compensator plate 
has been turned, 
which is measured by means of a drum attached to the microm- 
eter screw, is a measure of the change in refractive index of 
the gas. 

The instrument used for this work was of such sensitivity 
that one seale division indicated 0.01 per cent hydrogen in air 
when using air as a comparison gas. 

The calibration of this instrument by a new method has been 
discussed by the author’ in the Journal of the American 








®° Haber and Lowe, Zs. f. Angew. Chem. 23, 
7 Stuckert, Zs, f. Elektrochemie, 16, p. 37; 
§’L. H. Adams, J. Am. 
®* Edwards, J. Am, 


p. 1393; 1910. 
1910. 

87, p. 1181; 1915. 
2382; 1917. 


Chem. Soc., 
Chem. Soc., 39, p. 
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Chemical Society. The interferometer furnishes a rapid and 
accurate method of determining the amount of hydrogen pene- 
trating the fabric. Its many advantages will be pointed out 
in connection with the various subjects discussed in sueceeding 
sections. 

The permeability cells used are shown in greater detail in 
Fig. 4. The cell adopted as standard had a fabrie area of 
250 em*; other cells having areas of 1000, 100, 50 and 25 








Fig. 4. 


Bureau oF STANDARDS PERMEABILITY CELL 

em * were constructed for experimental purposes. In design 
ing these cells the gas and air chambers were kept small in 
volume in order to reduce the space which must be swept out 
when operating. A large mesh-wire sereen (3 em. openings) 
kept the fabric from being pressed against the back of the air 
chamber by the pressure of the hydrogen. The flanges of the 
cell contain a number of very fine grooves which take up the 
excess of grease used to make the fabric gas tight; they also 
give a better grip on the fabric. The two halves of the cell 
are held together by bolts and wing nuts (not shown in fig- 
ure). 

Connections to the gas and air lines and interferometer were 
made with small metal unions, and copper and glass tubing 
was used in making the connections to the various parts of 
the apparatus where necessary. 


5—Effect of Experimental Conditions on Apparent Permeability 


In order to interpret tests made under different conditions 
and with different apparatus, the effect of experimental condi- 
tions on the apparent permeability was investigated. The 
apparatus shown in Fig. 3, with various modifications, was 
used for all the work reported in this section. The general 
conclusions reached are applicable to all apparatus of this 
type whether the hydrogen is determined by combustion or by 
use of an interferometer; the operating detail of the appa- 
ratus, however, may be quite different. The interferometer 
was used in preference to the combustion method because it 
greatly facilitated the testing work in point of speed and ac- 
curacy and permitted the carrying out of certain experiments 
which would otherwise have been impossible of execution. 

(a) Effect of Temperature on Permeability—It has been 
known for a long time that the permeability of rubber films 
inereases rapidly with increase of temperature.” For this 
reason it is necessary in all accurate work to maintain the 
fabric at a constant temperature during the period of test. 

The rate of change of permeability with change of tempera- 
ture for a number of different fabries is shown in Fig. 5. In 
determining these curves the cell containing the fabrie was 
mounted in an air bath, which was maintained at the desired 
temperature by means of an electrie heater controlled by a 
thermostat. The fabric was allowed to come to equilibrium 
and its permeability determined at each temperature before 


10Graham, Phil. Mag., 32, p. 401; 1866. 
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changing to the next temperature. Curves 10449, 10451 and 
10650 show the temperature coefficients of fabries from three 
American manufacturers and curve 10568 is for a fabrie 
of foreign manufacture. These curves are all very similar in 
shape, indicating that, approximately at least, the same rela- 
tion between permeability and temperature holds for fabries 
of quite different composition. For purposes of comparison, 
another eurve showing the change of permeability with tem- 
perature as determined by other experimenters is included. 
This eurve A is taken from the report of Gibbons and Smith”; 
it shows substantial agreement with the Bureau’s results. 
Frenzel” gives graphs for four continental balloon fabrics. 
They show a smaller rate of change than any of the preceding 
eurves and indicate the change of permeability to be a linear 
function. None of the fabrics examined by this Bureau have 
shown a linear relation between temperature and permeability. 
Communications from private testing laboratories here and 
abroad show temperature effects corresponding to those 
obtained at the Bureau and do not indicate a linear relation. 
Two tests at two different temperatures by Rosenhain and 
Barr * indicate a somewhat more rapid increase of permea- 
bility with increase of temperature. Their data are insufficient 
to warrant any general conclusions, however. 

In order to make the tests comparable, the Bureau of Stand- 
ards has adopted the practice of making all tests at a standard 
temperature of 25° C. This temperature was adopted because 
of the ease and convenience with which the testing apparatus 
could be maintained at this temperature, and because it was 
thought to represent with some degree of approximation an 
average balloon temperature. 

The National Physical Laboratory, England, has adopted 
15.5° C (60° F) as its standard temperature. That tempera- 
ture cannot be maintained in most American testing labora- 
tories in summer without refrigeration, which needlessly 
complicates the testing. The customary practice in France is 
to use 15° C as the standard temperature. However, tempera- 
ture control of the Renard-Sureouf balance, which is the most 
widely used instrument there, is rather difficult, and it is not 
known what degree of uniformity there is in temperature con- 
trol in Freneh practice. For the purpose of approximate 
comparisons, the permeability of the average rubberized fabric 
at 15° C may be taken as 65 per cent of the permeability at 
Zo” C. 

(b) Effect of Pressure on Permeability—It has been cus- 
tomary, both here and abroad, to determine the permeability 
of balloon fabries under a pressure of hydrogen equivalent to 
30 mm. of water. This is approximately the normal working 
pressure of a non-rigid balloon. 

The pressure coefficient for two-ply balloon fabries has been 
found to be rather small. The rate of change of permeability 
with change of hydrogen pressure for three fabries is shown in 
Fig. 6. The change in permeability with change in pressure 
is very small, above 50 or 60 mm. the eurve being almost hori- 
zontal. The greater effect of pressure change at low pressures 
may be due, as suggested by Frenzel, to the fact that the 
initial increases of pressure stretch both the rubber film and 
the supporting fabric, but the point is soon reached where fur- 
ther stretch of the rubber film is prevented by the relatively 
inelastie fabric, and thereafter the permeability shows only a 
very small change. The effect of pressure as well as of tem- 
perature varies somewhat with different fabries, but with those 
tested it was small. This is to be expected, since an increase 
of hydrogen pressure of 10 mm. of water (0.74 mm. of mer- 
cury) means an inerease of only about 0.1 per cent in the total: 
pressure of the hydrogen. 

Since the permeability is approximately proportional to the 
partial pressure of hydrogen, the permeability should vary 
with the atmospheric pressure, because the partial pressure of 
the hydrogen is equal to the atmospheric pressure plus the con- 
stant excess pressure under which it is confined in the cell. 
However, the changes in barometric pressure are usually small, 
seldom more than 1.5 per cent; accordingly, they have been 
neglected in routine testing since their effect upon permea- 
bility, as far as ean be ascertained from an examination of test 
results, is within the limits of experimental error. It should 
be noted that it is the excess gas pressure above atmospheri¢ 

11 First Annual Report of the National Committee for 
Aeronautics (Washington, 1915), p. 171. 

2 Frenzel. ‘“‘ Uber die Gasdurchliissigkeit der Ballonstoffe.”’ 
erei des Elsiissichen Textilblattes im Gebweiler. 
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13 Report, Great Britain CéOmmittee on Aeronautics, p. 1910-11. 











August 1, 1918 


which produces the greatest part of the increase noted at the 
beginning of the curves shown in Fig. 6. 

(c) Effect of Humidity of Hydrogen and Air—The in u- 
ence of moisture upon the permeability was determined by 
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comparing the permeability shown when using dry hydrogen 
and air with the permeability when using moist hydrogen and 
air. When dry gas was to be used, it was passed through con- 
eentrated sulphuric acid; when moist gas was employed, it 
was passed through sulphurie acid of such concentration that 
the relative humidity of the saturated gas was approximately 
65 per cent at 25° C. 

The permeability of a fabric was determined with dry gas 
and then with moist gas; the order was then reversed. The 
same difference was noted in each case when testing under the 
two different conditions. The average results of these tests are 
given in Table 1: 


TABLE 1.—EFFECT OF HUMIDITY OF HYDRCGEN AND AIR ON 
: Y 


PERMEABILIT 


| Permeability, 
liters per 


Condition of 


Order of test hydrogen Difference 


and air square meter 
per 24 hours 
First test eee 13.8 . 
Second test. eee ; 14.4 0.6 
First test....... | Dry.. 15.1 
Second test...... Wet... 14.5 0.6 
First test....... | Wet...... 3.4 
Second test...... ere ne 14.5 0.8 
First test....... | Dry:. ae 14.6 
Second test...... | Wet.... i, 13.9 0.7 


When the hydrogen is 65 per cent saturated at 25° C there 
is approximately a 2 per cent decrease in the partial pressure 
of the hydrogen due to the addition of water vapor. This 
partially explains why a 4 to 5 per cent decrease in permea- 
bility was noted when changing from dry gas to wet gas. The 
amount of water dissolved in the rubber probably also influ- 
ences the rate of penetration of the rubber by the hydrogen. 

Tests showed that the moisture contained in the fabric was 
not completely removed by a current of dry air at 25° C after 
a number of hours’ passage, so that it is certain that the rubber 
compounds under the conditions of test with dry gas still con- 
tain an appreciable amount of water vapor. 

No further experiments on the effect of moisture were 
made, since it was evident that the difference in permeability 
under the two conditions of test was small—less than 1 liter in 
this case. For testing purposes the conditions of test which 
are recommended should be easily obtained and duplicated, 
and it is obvious that the use of dry hydrogen and air is most 
satisfactory in every respect. It does not introduce further 
complications in ealeulations and testing, and gives results 
very close to those obtained with partially saturated gas. 

(d) Effect of Volatile Substances in Fabric.—The apparent 
permeability may be affected by the removal of volatile sub- 
stances from the fabric by the current of air passing over it. 
There may be present in the air stream after passing over the 
fabric varying amounts of water vapor, carbon dioxide, or the 
vapor of benzol, gasoline, or other solvent used in the manu- 
facture, in addition to the hydrogen whieh has penetrated the 
fabric. The water vapor and carbon dioxide which may have 
been dissolved in the rubber are removed by soda lime and 
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ealeium chloride before the air stream enters the interferome- 


ter. In case the combustion method is used, only the water 
vapor need be absorbed. 

The presence of vapor of solvents, however, introduces a 
possible serious source of error into either method. If the 
hydrogen is estimated by use of the interferometer, the appa- 
rent permeability is too low, because the refractivity of solvent 
naphtha or benzol is higher than the refractivity of air or 
hydrogen. If the combustion method is used, the results are 
too high by the amount of water formed by the combustion of 
the solvent. This point should be carefully considered when 
testing fabrics of very recent manufacture, and it is of great 
importance in the commercial control of fabric manufacture. 
It is usually assumed that the solvent used in the rubber coat- 
ings when they are spread is entirely removed by the subse- 
quent heating and curing. In some cases, notably three-ply 
fabries with heavy rubber coatings, sufficient solvent may be 
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left to seriously vitiate test results unless it is removed or cor- 
rected for. Its presence can usually be detected from the odor 
of the fabric. 

The necessary correction for solvent vapor can be readily 
found by determining the reading of the interferometer when 
using air in place of hydrogen in the permeability cell. Sinee 
the amount of solvent given off by the fabric decreases with 
time, it is necessary to take at least three readings at short 
intervals to determine the rate of change of the blank; the 
correction at the time of the permeability test, which should 
follow immediately, is estimated by extrapolation. This method 
does not necessitate waiting for the complete removal of the 
solvent before beginning the test, and for most purposes is 
sufficiently accurate. It is of course obvious that a more acecu- 
rate method would be to wait until the solvent is completely 
removed, thus eliminating the necessity for a blank correction. 

The estimation of the blank correction is more difficult in 
2ase the combustion method is used, because it is impracticable 
to determine its rate of change. Its magnitude may be deter- 
mined, however, and if a more accurate determination is re- 
quired, a number of permeability tests can be made at suitable 
intervals. 

Of several hundred samples tested ‘at the Bureau only fab- 
ries of a certain composition have shown blanks of appreciable 
magnitude. The possibility should not be overlooked, however, 
in the ease of any fabric with heavy rubber coating and of 
very recent manufacture, particularly if the presence of sol- 
vent can be detected by the odor. 

(To be concluded) 















The Roland 


This single-seater pursuit biplane made its first appearance 
on the Western front in March, 1917, and is still being used 
to some extent by the enemy, particularly on the Eastern sec- 
tors. A description of this machine, therefore, appears to be 
of timely interest. 

The overall dimensiens of the Roland D.II biplane are 
rather small, as may be seen from the following table: 


Span of upper wings............. 8.90 m 
Span of lower wings.............. 8.50 m. 
SE Es nos ccccecenscacee . 6.95 m. 
| | re mebake 2.95 m. 


Its weight, gross, that is, fully loaded, is 827 kg., which is 
slightly greater than that of the Albatros D.III pursuit bi- 
plane. The wing area being 23 sq. m., the wing loading con- 


sequently is 36 kg. per sq. m. 
The Body—The construction 
The body is 


and shape of the body deserve 


special attention. of the monocoque type and of 
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oval cross-section, which ends at the rear in a vertical knife- 
edge. The construction is throughout excessively light, the 
body being built up of thin longitudinals bent to suit the 
curvature of the stream-line, and light bulkheads, only four of 
which are situated between the pilot cockpit and the tail. 

As a matter of fact, the longitudinals act only in the capac- 
ity of stringers or distance pieces, for the body derives its 
rigidity entirely from its plating of veneer; this is built in two 
halves and is joined at the top and bottom of the body. The 
veneer plating consists of six-ply wood and is covered on its 
outer side with fabric; its total thickness is only 1.5 mm. 

Between the pilot cockpit and the engine the body is tapered 
out upward until it forms a vertical ridge of 0.11 m. width, 
to which the upper wings are attached. The latter are partly 
hollowed out in the center for letting in the radiator. The 
lower wings are attached to wing roots integrally built with the 
body. A wooden tail skid, steel-shod, is fixed at the rear end 
of the body, its hinge being protected by a steel sheet casing. 

The pilot is seated very high in the body, but even so his 
field of vision is not very good, because it is divided by the 
central ridge. 

The Wings—The wings are of trapezoidal shape, without 





D.II Biplane’ 


ribs of 10 mm. thickness, which are fixed between the leading 
edge and the rear spar. Four compression members of steel 
tubing are fitted between the front and rear spars and are 
spaced 1.30 m. The inter-spar wiring consists of 3 mm. piano 
wire, and the steel tubes are 25 mm. in diameter. The wing 
structure is further strengthened by suitable wooden corner 
blocks and stout fabrie straps, which alternately pass over and 
under the ribs; two of these straps are carried between the 
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leading edge and the front spar, and two more are situated 
between the wing spars. 

Non-balanced ailerons are carried on the upper wings; the 
aileron hinges are protected by a covering of veneer, which is 
fixed underneath the wing fabric. At its leading edge, that is, 
near the rear wing spar, the aileron has a span of 1.82 m. and 
a chord of 0.42 m. The aileron axle is a tube of 30 mm. diam- 

— eter. The aileron cranks are operated by ver- 
tical, tubular rods, like on the Nieuport scout. 

Besides the radiator, which is inset in the 
center portion of the upper wings, as has been 
said before, an emergency tank, conforming in 
shape to the wing curve, is carried on the upper 
port wing. 

The upper wings are fixed to the peak of the 
body ridge, which supersedes on this machine 
the classic cabane, by means of quick detachable 
bolts of a system similar to that used in the 
L. V. G. model C.IV biplane. t 

The framework of the lower wings is similar 
to that of the upper wings; the spacing of the 
wing spars is the same, but there are only ten 
ribs, nine of which are 10 mm. wide, while the 
tenth, nearest to the tips, is 25 mm. wide. The 
same false ribs, of 10 mm. width, oceur here as 
on the upper wings, and the wire bracing is also the same, but 
the tubular compression struts between the wing spars are of 
smaller cross-section and are spaced differently. The outer- 
most tube is 20 mm. in section, while the three remaining com- 
pression members are 25 mm. tubes; counting from the wing 
tips these tubes are spaced 1.17 m., 1.13 m. and 1.11 m., re- 
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stagger or dihedral, but have a sweepback of 11% deg. The 
upper and lower wings have both a chord of 1.45 m., and the 
gap is throughout the entire span 1.34 m. 

The ribs are set perpendicular to the leading edge, and, as 
both members of a pair of interplane struts are attached to 
the same rib, it follows that, owing to the sweepback of the 
wings, the two struts of each pair are offset relative to the 
axis of flight. 

The upper wings are built up of two spruce spars, situated 
0.83 m. from one another, the front spar being 0.12 m. from 
the leading edge, and twelve ribs of gray poplar, with ash 
flanges. The ribs are spaced 0.37 m. and are divided by false 


* Translated from L’Aérophile. 
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spectively. As has been said before, the lower wings are 
attached to wing roots built out of the body. 

Both wings are slightly washed out, the’ angle of incidence 
being 4 deg. at the second rib and 3 deg. at the seventh rib. 

The interplane struts are constituted of 25 mm. steel tubes 
stream-lined with wooden fairings, their depth being thus 
brought up to 90 mm. 

The Tail—The tail has, roughly, a trapezoidal outline,’ with, 
at the rear end, a triangular cut-out for affording play to the 
rudder. The framework of the stabilizer is of wood, while 
that of the elevators is constituted of steel tubing. The eleva- 
tors are balanced by triangular portions. 


+ See the June 15, 1918, issue of AVIATION. 
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The method of attachment of the tail plane is worthy o 


I 


particular interest; the leading edge of the stabilizer is hol- 
lowed out and fits into a horizontal cross-piece which is fixed 


inside of the body, and extends 0.50 m. on either side. 


This 


arrangement imparts to the tail plane a great amount of rigid- 
ity, which is further increased by two tubular struts which 


brace the trailing edge of the stabilizer to the stern post. 


The vertical fin is built integrally with the body and is, as 


the latter, covered with veneer plating. 


The rudder embodies 


a triangular balanced portion, and is built up of light steel 


tubing. 
to a point about 1 m. from the stern post. 


The control cables are carried inside of the body up 


The Power Plant—The engine is a 6-cylinder, 160 hp. Mer- 


cedes, which is fitted with a horizontal exhaust collector, car- 
In addition to the emergency tank 
above mentioned, which is carried on the upper port wing, a 


ried on the starboard side. 


main fuel tank is fitted underneath the rudder bar. On the 


model examined the airserew was broken and could not, there- 


fore, be identified; it was fitted with a spinner. 


Armament—This consists of two Spandau machine guns, 
They are mounted 
on either side of the latter, and are, but for their extremities, 


which are synchronized with the engine. 


entirely covered by the central ridge of the body. 


Undercarriage—The undercarriage is of the V-type, with a 
continuous axle, which is sprung by Sandows and is carried 
The V-struts are steel tubes, which 


in a stream-line easing. 
abut on the body against the base of two inclined body bulk- 
heads. The track is 1.75 m., and the wheels are 760 x 100. 

It is said of the Roland D.II that its very light construction 
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often causes a distortion of the body, and that, furthermore, 
it easily gets into a tail spin. As no official trials have so far 
been made in France with this machine, one must rely upon the 
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THREE-QUARTER FRONT VIEW 


judgment of the aviators who have fought it to gather an opin- 
ion on the flight performances of the Roland D.II. It thus 
appears that this machine is listed among the best enemy pur- 
suit machines, and though its conception, entirely novel at the 
time, dates back to over a year, the Roland D.IT is still em- 
ployed in certain enemy pursuit squadrons. 


Cost of the Air Mail Service 


The first tabulated report on the operation and maintenance 
of the air mail service has just been released by Otto Praeger, 
second assistant postmaster-general, and is printed in the ac- 
companying tables. The report covers the period from the 
start of the service, on May 15, to the end of that month. 

As may be seen in Table I, nine airplanes were at the time 
employed in the service, the first six being Curtiss JN-4H ma 

















This was, of course, to be expected, since the Curtiss R-4 is 
a much larger machine than the JN-4H model, and the Liberty- 
12 is much more powerful than the 150 hp. Hispano-Suiza. 

A eareful study of the appended tables may develop many 
interesting points, and should give to those interested in the 
development of commercial aeronautics the first reliable data 
on which to base the cost of operating an air mail service. 


TABLE I 
Rent, 
Light, Depart- 
Grease Motor Fuel, PILoTs HANGAR MEN MECHANICS Repairs | Interest | mental 
Airplane Gas and Office Cycles, | Power, Mise. and on Over- Total 
No. Oil Force Trucks Tele- Actual Dead On Miscel On Shop Acces- Invest- head 
phone, Time Time Plane laneous Plane Time sories ment Charge 
| | and 
| Water | 
37994 $15.75 | $2.71 $11.73 | $12.40 | $22.06 | $2.66 $26.68 $21.73 | $8.35 $9.72 | $102.20 $9.72 $9.77 | $27.56 | $16.66 | $229.70 
38262 20.32; 4.79 11.73 12.40 22.06 2.66 16.92 21.73 1.99 9.72 21.87 9.72 125.50 27.56 16.66 | 325.63 
38274 75.13 21.83 11.73 12.40 22.06 2.66 73.32 21.73 2.00 9.72 140.12 9.72 11.05 27 . 56 16.66 | 457.69 
38275 77.49 | 25.48 11.73 12.40 22.06 2.66 68.70 21.73 1.87 9.72 167.05 9.72 142.72 27 56 16.66 | 617.55 
38276 54.57 | 10.22 11.73 12.39 22.06 2.66 66.30 21.73 1.87 9.72 152.43 9.72 27 .89 27 . 56 16.66 447.51 
38278 73.83 | 20.48 11.73 12.39 22.06 2.66 96.25 21.73 18.07 9.72 352.47 9.72 51.78 27.56 16.66 747.11 
39365 27.90 5.58 11.73 12.39 22.07 2.66 14.54 21.74 6.73 9.72 68 .98 9.72 5.42 27 . 56 16.66 263 . 40 
39366 37.50 | 2.50 11.73 12.39 22.07 2.67 23.42 21.74 | 3.49 9.73 90.06 9.73 16.52 27.56 16.66 307 . 77 
39367 22.80 | 4.28 11.72 12.39 22.07 2.67 13.27 21.74 1.87 9.7 34.97 9.73 4.22 27.57 16.72 | 215.75 
Totals.|/$405 . 29 |$97 87 ($105.56 |$111.55 |$198.57 |$23.96 ($399.40 $195.60 |$46.24 $87.50 ($1130.15 $87.50 |$394.87 |$248.05 |$150.00 $3682 ll 
ie 2 Magee: ¢ Ee ee Se Bree 
chines, fitted with 150 hp. Hispano-Suiza engines, while the It will be of special interest to the Post Office authorities if 


three last were Curtiss R-4 biplanes fitted with 350 hp. Liberty 
engines. Since all these machines are the property of the 
Army Air Service, the Post Office authorities have no informa- 
tion as to their cost. 

In the report no account is taken of the very important item 
of depreciation because no convincing data are said to be avail- 
able on this. subject, nor are any data furnished concerning the 
wear to which the machines have been subjected or their age 
at the time of starting the service. The items of rent, light, 
power, miscellaneous expenditures, dead time of pilots and 
hangar men, shop time of mechanics and departmental over- 
head charges, all of which are not directly apportionable to 
individual machines, are prorated equally between all air- 
planes. Whether it would have been more satisfactory for 
determining the actual work done to apportion these items in 
proportion to the mileage made by each machine is a question 
that only cost aecountants could settle. 

With reference to Table II, it may be noted that the three 
mail planes fitted with Liberty engines averaged a higher cost 
per hour and per mile, with lower miles run per gallon of 
gasoline, than the machines fitted with Hispano-Suiza engines. 





readers of AVIATION AND AERONAUTICAL ENGINEERING will 

make suggestions as to how cost data may be expressed in a 
TABLE II. 

SERVICE AND UNIT COST. 


Miles run 


: = Total . 
Airplane | Gal. of Total time a soap te Cost per | Cost per 
No Gas. run — vo poy bour. mile, 
hr. min. 
37994 62 7 19 550 8.88 $40.96 | $.5449 
38262 71 1] 56 239 3.38 27.28 | 1.3624 
38274 258 19 50 1365 5.29 23.08 | 3353 
38275 262 19 24 1247 4.75 31.83 | 4952 
38276 105 15 40 | 1024 5.52 28.56 | .4370 
38278 | 245 26 40 1719 7.01 28.01 | 4346 
39365 93 3 00 280 3.01 87.80 9407 
39366 125 6 28 540 | 4.32 47.59 | . 5699 
39367 76 2 51 270 3.55 75.70 7990 
Totals....| 1377 | 113 8 | 7234 5.25 | $32.54 | $. 5090 








possibly more accurate manner, and how depreciation should 
be figured, so that a more truthful representation of the actual 
cost of commercial air mileage may be obtained. 
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Skilled Workmen 


The Government is coming to the assistance of contractors 
on aircraft manufacture by enabling them to retain the services 
of skilled workmen who may have been drafted or who enlisted. 
As the labor shortage is now one of the most difficult problems 
facing both the Government and the manufacturers the follow- 
ing letters and forms will be found of not a little importance 
to all persons engaged in aircraft production: 


War DEPARTMENT 
OrricE OF Director or ArrcRAFT PRODUCTION, WASHINGTON 
Personnel Department 
From: Office of the Director of Aireratt Production. 
To: All Contractors. 
Subject: Loss of skilled men by draft or enlistment. 

1. For the purpose of assisting this office to cooperate with 

you in your labor problems, you are requested to fill out and 
return, at your earliest convenience, Forms FRI-11 and 1l-a 
enclosed. 
2. It is believed that the forms are self-explanatory. You 
are advised, however, that indefinite furloughs can probably be 
obtained for any of your skilled or technical employes here- 
tofore drafted, in accordance with the explanation provided on 
form 5 also enclosed. You are requested to bring this matter 
to the attention of all your sub-contractors and to cause them 
to communicate with this office if they desire. 

Please note that in addition to checking on Forms 11 and 
ll-a the names of men whose return is desired, you must also 
fill out complete application blank in each ease, as per sample 
attached. Additional application blanks will be sent you on 
receipt of a request for a stated number. When requesting 
such blanks, please bear in mind that an original and two 
copies must be furnished this office in each separate case. 

4. Frequent report is made to this office through Recruit 
Depots in various parts of the country that skilled workmen 
have been drafted without a request for their release or fur- 
lough having been made by their employers. Such men ean 
be furloughed and assigned to any plant in need of men of 
their respective qualifications. It is requested that you advise 
this office if, in the event that the names of any such men are 
ascertained, they may be furloughed and ordered to report 
for duty to you and if you are prepared to receive and give 
them employment on short notice. It must be borne in mind 
that this office cannot concern itself with the comparative 
excellence of the men; but it is believed that in view of the 
existing shortage of labor, you may be in a position to employ, 
without reservation, such skilled men as may be available in 
this manner. 

Form FRI-5—Indefinite Furloughs 


WarR DEPARTMENT 
BUREAU OF AIRCRAFT PRODUCTION, WASHINGTON 
Personnel Department 
From: Office of the Director of Aircraft Production. 
an C6066 6 oma es 000666064 66664600065 68606446 6 868 


Subject: Return of employees to necessary industry. 

1. In reference to your communication of ”............. you are 
advised that it is now impracticable for ‘this office (formerly the 
Equipment Division of the Signal Corps) to take action to secure 


deferred classification for any of your employees. 

2. In the event, however, that any of your skilled or technical em- 
ployees are actually drafted and inducted into service, their return 
to you may be obtained in accordance with the following procedure. 

3. Separate application for each employee must be forwarded in 
triplicate (i. e. one original and two carbons including all signatures) 
on Form FRI-1, of which a supply is furnished herewith. This ap- 
jlication must be checked and verified by a representative of this 

ureau (i. e. a Government Inspector or commissioned officer at or 
hear your plant) or, if this is impossible, by a city, county or state 
official having knowledge of the facts. 

4. This application should be forwarded to this office as soon as 
you know the camp or recruit depot to which the individual con- 
cerned has been sent; and no action will be taken on any application 
in which the exact location of the man is not accurately stated. You 
should arrange to have the man furnish you this information by tele- 
graph, if necessary, at the earliest possible moment. 

5. An indefinite furlough without pay or allowances will then be 
requested for the man concerned and if this is granted, the man will 
be ordered to report to you to resume his former occupation. He may 
wear the uniform if he so desires, or may wear civilian clothing, but 
in either case he will be paid and treated in all respects by you ss 
though he had never been drafted. 

6. The Adjutant General’s Office will notify you the day the man’s 
Commanding Officer is instructed to furlough him. Telegraphic re- 
port must be made to this office on the day on which each such fur- 
loughed man reports to you. The form of this telegram will be 

(full name of man) on furlough reported for duty today (name of 
organization).” 

7. On the last day of each subsequent month, a further report must 
be made by you to this office as to the continuation and character 
of each such furloughed man’s employment. Forms for this report 
will be furnished you. Failure to make the report will result in the 
immediate termination of the furlough. 

If, at any time, any employee so furloughed and returned to you 





May Be Retained 


leaves his employment or ceases to be indispensable, you will in- 
stantly telegraph this office, the Commanding General of your depart- 
ment and Office of The Adjutant General of the Army, Washington, 


D. C., as follows: 
“(full name of man) who was furloughed and returned to this 
organization on (date) has left our employ (or, has ceased to be in- 


His last known address is (address of man.)” 


Forms to Be Filled Out 


RETURN THIS FORM ‘tO 
DIRECTOR OF AIRCRAFT PRODUCTION, 
MENT, WASHINGTON, D. C 


dispensable). 


FORM Fri-11. 


OFFICE OF PERSONNEL DEPARt- 


BO as oan tiewehase db ee ees 

Mame: OC OUMAMMAGNh s,« «.o: 6a' x0 ais seeks a8 Se cde das Peas iesiewaeee., 
REPO CG wre Location of main plant.............. 
ee a are er eer. POR ae 
os Re ere re, Sain ia 
Approximate percentage of output going to United States Govern- 

MORE OF BUCS GIPOClly . cd cccccsvcsccs 5 EE ont a 0h hadi ahora 
We now have the following shortages of skilled labor: (specify num- 

ber of men actually short in each kind of job).................2- 
Me eR eR Se ee rte a a Aor 
ie SB eS re rare Oe oo eer oe 
Tee, Oe SO DOCU: DG UE a 60 Ba on did dh dviee 64605 nea eae one 
Ee OEP re err rere ree tt eer 
ee CPR ee ere oe le, Pon 
eC are rs eer ee ae oe 
ee a 8 rr er re err ra ee 


To maintain scheduled or expected production on Government work, 


we need the following number of skilled or technical employees: 
(state actual number required in each trade)..........-+..eee0. oe 


FoRM Fri-114. 
LIST OF SKILLED MEN Lost BY DRAFT OR ENLISTMENT 











DD 2k: d:a ma b+ 00,6, O eA Phen ae the. 6a ee eee 
MONROE BE i ¢ .9.0bsingnegedhadadas kena 
Tt 4 ee eee | |\{f return is 
Name n= | needed mark 
of Present |Company Detach- | pon | | Former | X and file ap- 
Man. Rank. pan ment. location, | Position. | plication on 
[AOCREIOR: | | Form Fri-1. 
| 
} } 
APPLICATION BLANK—FoORM 1 
When properly filled out in duplicate, mail this blank to........... 


Washington, D. C. 
APPLICATION FOR RETURN OF ENLISTED MAN'IN HIGHLY SKILLED CLASS 
OF LABOR TO “ NECESSARY ” INDUSTRY 


i AS er i an a dae ean weae a9... 

Application is hereby made for the return of following enlisted man: 
MGs 0 ska dnt Ohh pOns Kena bee Pee ee 
meet Gareth OF WORE, «6.06 s o6¥ cd an sb pedd se db45040 050 Fo ae 
Registered Local Board............ Onder No.....2. Serial No...... 
Last reported to Camp............ RIE a: since Sek ww esad' oe a 'egale BaeieLe ooo 
OR TN BOON sc xn e.cisccscccece A re Eo 
We Ges GBRt Be Ge Giregtad 00. MOORE Gis oo x.0i6 c tc cccvicevcnsdesatche 


We have the following direct Government Contracts: 


Date. Gov. Order No. Quantity. Description. Dept. of Gov. 
We are under contract with the following, who have direct Govern- 
mene. COMOROS <n oss dno kee sencaiavenesata Department : 
We have established our status as “ necessary ” industry with District 
EE UE. sd oie Mitac cae haere ae OR Gn 6 66.4444646506 4054 ete ; 
DRRUEEE UD 645.6% nal d.s ¥60eena maa e beet ee aes 0000s cegespear 
TP a w'aainaavee on tan enea een ...- (Title) 
Swrorm to: Delete Bhb Ot odes ccreoserasietearsscons 
OEY reer ar Qi ioatasaned sad _ Asan 


Title-of official administering oath. 
I have checked the foregoing statements and have found them to be 
correct. 


Lecn) Bemmeneneetite.. O03... 0.5cicpincdconddana Dep't. 





Aeronautical Patents 


ISSUED JUNE 11, 1918 ay 
1,269,185—To Edward Hately Hughes, Canton, Ohio. Aerial torpedo. 
1,269,397—To Glenn H. Curtiss, Buffalo, N. Y., assignor to Curtiss 
Aeroplane & Motor Corp., a corporation of New York. Hydro- 
aeroplane-pontoon. 

1,269,420—To Willis A. Gibons, Flushing, N. Y., assignor to The 
Goodyear’s India Rubber Glove Mfg. Co., a corporation of Con- 
necticut. Process of forming airplane structural elements. 

1,269,547—To James Joseph Murray, New York, N. Y. Airplane. 

1,269,570—To Glenn H. Curtiss, Buffalo, N. Y., assignor to Curtiss 
Aeroplane & Motor Corp., a corporation of New York. Convertible 
running-gear for aircraft. 

ISSUED JUNE 18, 1918 


George M. Robbins, Newark, N. J. Airplane Hydro- 


1,269,645—To 
plane. 

1,269,871—To Hartvig Sorley, Macomb, III. 

1,269,872—-To Hartvig Sorley, Macomb, III. 
Airplanes. 

1,269,.873—To Hartvig Sorley, Macomb, III. 

Airplanes. 
1,269,885—To Piotr Warminski, Baltimore, Md. y 
1,270,.178—To George E. Lehtinen, E. Jaffrey, N. 


Compass. ‘ 

1,270,200—To Charlie Peterson, Florence, Wis., assignor of one-fourth 
to Harvey Bowman, Florence, Wis.. and one-fourth to Charles 
Ericson, Commonwealth, Wis. Airship. 


Airplane. 
Propelling Mechanism for 





Carriage Structure for 


Observation Device, 
Aeronautical 




























































L’ Aeronauta, March, 1918 


New Type of Observation Balloon—A new type of observa- 
tion balloon has just been produced in Italy to the designs of 
Signor Prassone, director of the Italian Army Aireraft Works, 
and Major Avorio, chief of the Aerostatic Section of the Ital- 
ian army. 

On being tested this observation balloon has given altogether 
much more satisfactory results than the classic Parseval- 
Sigsfeld kite-balloon—which cannot be safely used in wind 
velocities exceeding 5-6 m. per second—and the various types 














MOUNTING OF A SALMSON ENGINE IN A VOISIN BIPLANE 
(C) Kyprie Photo Service 

that have been derived therefrom, such as, for instance, the 

trilobal balloon of Cacquot. 

Without entering into a detailed discussion of its features, 
it may be stated that the Prassone-Avorio balloon is essen- 
tially a spherical aerostat fitted with stabilizing means, which 
has been caleulated as an airship, and acts as a kite. Its in- 
herent stability is of such magnitude that the balloon may be 
employed in winds up to 25 m. per second velocity; it is obvious 
that this feature favorably affects the stability of the basket, 
which, owing to its method of suspension, increases in its turn 
the stability of the whole system. 

A further advantage this balloon affords is, that for an equal 
load and eeiling it requires a smaller gas volume than the typi- 
eal kite-balloon; thus a Prassone-Avorio of 1000 ecu. m. 
capacity amply corresponds in its performance to a kite-bal- 
loon of 1200 eu. m. volume. It follows, that owing its 
smalier dimensions the P.-A. balloon affords greater facility 
tor transportation and housing, and a smaller target to anti- 
aircraft fire, while the amount of gas required for its filling is 
correspondingly decreased relative to older types. 

On the other hand, its lesser resistance to the wind permits 
to employ mooring cables of smaller section, while its ability to 
ascend nearly vertically increases the attainable altitude; 
finally the increased indeformability of the envelope permits it 
to effect descents at a much higher rate of speed than was pos- 
sible heretofore. The spherical form of this balloon as well as 
its considerable stability make it furthermore possible to mount 
defensive armament on board. 

It may be finally noted that, should the mooring cable snap, 
the Prassone-Avorio balloon may be operated as a free balloon. 


to 


Flying (London), June 26, 1918 

Allied Supremacy in the Air—In the matter of air work, it 
seems, the enemy made his last bid for equality at the begin- 
ning of the present series of offensives. Previously to the 
opening of March 21, he had concentrated and kept back as 
much air stuff and as many air pilots as could be managed, 
and, simultaneously with the opening of the first battle, he 
put in all that he could furnish. 

In order to keep up to something like equality, he brought 
forward air reserves at a rate far beyond the normal; it was 
a policy that brought its own punishment, for even more than 
in the matter of infantry or artillery reinforcements, the air 
forces demand their full period of training, and this business 
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of intensified reinforeement soon brought the German air 
forces down to a dangerously low level of quality. It is said 


that pilots have been captured to whom a single loop was a 
thing unknown, and, whatever truth there may be in this, it ig 
certain that enemy pilots in many cases are so inexperienced 
that they will not risk a fight in less strength than a three to 
one superiority. That is the price that temporary equality 
cost; a definite inability to maintain even a fairly good de- 
fensive, and the probability of being wiped out of the air 
altogether, save for night bombers, in the course of the next 
three or four months, when the accession of American strength 
to the Allied air forces will begin to make itself felt along 
the front. 

It was a good bid that the Germans made; away back in the 
days of early April enemy flyers did a good deal of damage 
in a legitimate way, apart from the bombing operations by 
machines unfitted for direct war work over the lines; as things 
stand at present, though, the Allied pilots hold the air, and 
every Hun machine that goes up flies in the knowledge that it 
is “up against it,” and that Allied superiority is inereasing. 
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GERMAN WIND VELOCITY METER 
Central News Photo Service 


Flight, June 20, 1918 
British Air Raids on Germany—The following table shows 
the number of German towns raided by British airmen during 
May, together with the military objectives reached, and the 
number of times each town was raided: 


No. 
of times 
Place Military Objectives raided 
sensdorf Shatiom GUE Geis 5 2 cece wcecess 2 
Coblenz Station and barracks............-. 1 
Cologne Stations, factories, barracks... . 1 
Courcelles Sr. UlUU:lltCU CO — 2 
Diedenhofen .(Thionville).Station and sidings.............. 14 
Esch ..... : ~ oMOREROR GME SIUM. oc ccc nce cesses 1 
Hagendingen .Railways and factories........... 1 
Karlsruhe .. Station and workshops........... 1 
Karthaus ; . Station and bridges.............. 3 
| Re Electric power station............ 
ee . .Barracks, station, sidings, gasworks 2 
Mannheim phn GOs 0i2ms dnsseesuese 3 
ie ..Stations and sidings.............. 2 
Metz-Sablon .. Stations, sidings, railway triangle. 15 
Saarbrucken .Factories, sidings, station......... 2 
Spittel ..... ME. sidacdie Nap cen teehee es 1 








Bristol Production Discontinued 


When Archer A. Landon, Chief of the Production Division, 
Bureau of Aircraft Production, was in Buffalo, N. Y., last 
week, he ordered the discontinuance of the manufacture of 
Bristol fighting planes. Later he prepared the following state- 
ment for publication: 

“Early last year it was decided, when the demand for two- 
seated fighters was great, to put into production at the Curtiss 
Co. an adaptation facsimile of the Bristol fighter, an English 
battle plane, fitted to a 12-cylinder Liberty motor. Recent 
flying tests have demonstrated that this machine is overpowered 
and not of military value, lacking maneuverability, and not 
having sufficient speed for war purposes. Inasmuch as the 
DH-4 is in production and meets the requirements and can 
be produced as fast as engines can be supplied, so that there 
will be no decrease in the number of planes going over seas, 
we are compelled to take the position that the country will be 
best served by immediately discontinuing Bristol production. 
We will make every effort to quickly put into production at 
the Curtiss Co. the SE-5 and the Caproni. These planes are 
well-known and are not experimental in any way. We hope 
that we will be able, in the near future, to re-employ the 
people who will have to be laid off under this order.” 

Some such order as this has been forecast for several weeks 
and makes no small change in the production program, but it 
is judged from the tenor of Mr. Landon’s statement that it is 
proposed to make up the deficiency by an inereased production 
of SE-5’s or single-seat pursuit planes, Caproni night bombers 
and DH day bombers and probably Handley Page machines. 

It is understood that the program called for the production 
by the Curtiss Aeroplane & Motor Corp. of 2000 or more 
Bristol fighting machines, and that of this order about fifty had 
practically been completed at the time the cancellation order 
was issued. 


Lipsner in Charge of Air Mail 


Capt. B. B. Lipsner of the United States Army, who has 
been acting as assistant to Captain Willoughby, in charge of 
the Aerial Mail Service, resigned his military commission July 
13, to accept from the Postmaster General the position as 
Superintendent of the Aerial Mail Service. 

Captain Lipsner entered upon the discharge of the duties of 
his new position on July 15. He will have charge of the 
operation and maintenance of the new system, with head- 
quarters at Washington. 

Captain Lipsner is a recognized authority on transportation 
and mechanical maintenance and assisted in the installation of 
the service. He was appointed to the Army on May 15, 1917. 
His home, which has been in Chicago, is now in Washington. 


New Air Mail Record 


After the fliers who brought the air mail from Washing- 
ton and Philadelphia on July 23 had opportunity to confer 
with H. L. Hartung, in charge of the aerial station at Belmont 
Park and check up by consultation with the stations at Wash- 
ington and Philadelphia, it was discovered that a record had 
been made. 

Mr. Hartung wired the Bustleton and Washington stations 
and got the exact leaving time, which showed that the total 
lapsed time between Washington and Belmont Park, about 
230 miles, was 2 hr. 10 min. At the beginning of the air mail 
service 3 hr. was considered good. 


New American. Ace 


The latest American “ Ace” is Lieut. James A. Meissner, 
who was recently decorated with the Croix de Guerre when he 
brought down his fourth machine. On July 8 he brought down 
his fifth. 

The standing of American “ Aces” is as follows now that 
Lieutenant Baylies and Baer are out of action: 


“cc ? 


I. ng 60a das Cada d tnd st Chee eS 12 
EE «one ath ca uh aped weak Ree ee enews aae 6 5 
SE in oi ik 6. di 46 Aa kb kee LO eae cee 5 
ee rere mee tr ee ee 5 
EET EO EES OPO PT Oe 5 
EE Rs ass ra dk cee DERE ERAS Ke Sores Sora kee 5 
ED. a sd 00-42 5 be 4 004 SS dol oN eds. aE Chae 5 


News of the Fortnight 


Flying Training for Ground Officers 


Maj.-Gen. W. L. Kenly, Director of Military Aeronauties, 
has issued this memorandum covering the instruction of flying 
officers of his Division: 


Srcrion A. 


1. The policy of permitting non-flying officers to be trained 
as pilots is announced by the Director of Military Aeronautics 
for the purpose of building up in the Air Service esprit de 
corps by destroying the rapidly growing class distinction be- 
tween the non-flying and the flying officer, and it is the firm 
belief that an officer who is trained as a pilot is of more value 
to the Air Service than one who is not trained as a pilot, even 
though his ordinary duties do not require him to pilot an 
airplane. 

2. With the following exceptions the execution of the de- 
tails of this policy rests entirely with the commanding officers 
of the various aviation stations: 

a. No non-flying officer will be given flying instruction 
until after he has successfully passed the prescribed physical 
examination for pilot. 

b. The following instruction for non-flying officers must 
not interfere in any way with the training of cadets. 

c. Flying instruction for non-flying officers must not inter- 
fere in any way with the ordinary post and squadron duties of 
the officer. 

d. Flying instruction for non-flying officers must be given 
at the convenience of the Government. It is not expected that 
all non-flying officers who desire flying training will be given 
flying training at once. 

It is intended that this policy will be effected gradually. 


Secrion B. 


1. In view of the recent change in policy of the Depart- 
ment of Military Aeronautics with regard to non-flying officers 
being allowed to take up flying instruction, it has become nee- 
essary to formulate certain rules outlining the method to be 
pursued in handling those non- ying officers who are not al- 
lowed to fly. At the present time there are non-fiying officers 
in the Air Service who may be classified as follows: 

First. Men who have had no military experience whatso- 
ever and who, due to the stress of the occasion, were granted 
commissions without their being given any preliminary mili- 
tary or theoretical course along aviation lines. 

Second. Men who are graduates of training camps but 
who did not have sufficient basic military knowledge to hold the 
knowledge they gained while at these camps and consequently 
are little better off than the men who are in class one. 

Third. Men who are graduates of training camps but who 
retain some knowledge along disciplinary and military lines. 

Fourth. Officers of military experience who need no extra 
military training. 

2. It is quite apparent that men in classes one and two 
should be required to take the entire ground school course be- 
fore they are sent to a flying school, while men in class three 
should be given some special ground school course for the pur- 
pose of educating them along theoretical aviation lines only 
while men in the last class could probably receive sufficient 
instruction along aviation lines at a special aviation school. 

It is to be noted that this is only a memorandum and is not 
regarded as a positive order and that the proposed instruction 
is not compulsory but rather permissible to those physically 
qualified non-flyers who may wish it. It may be construed as 
more in the nature of a request or a suggestion of what is con- 
sidered desirable both for promoting harmony between the 
flying and non-flying personnel and also for making every man 
of ‘the greatest possible value to the Service regardless of 
whether he may or may not ever be called upon to make prac- 
tical or active use of his training. As such it is believed that it 
should and will be complied with generally as facilities permit 
by officers in the fourth classifications and in the manner out- 
lined in the memorandum. 


New Censor for Aeronautics 


Second Lieut. F. B. Simond has been appointed censor in 
the Department of Military Aeronautics. 











































Kellogg May Join Investigators 

Before the Senate Sub-Committee on Military Affairs on 
July 9 and 10, Maj. Cushman A. Rice of the United States 
Air Service overseas and lately returned from France described 
conditions on the Western battle front. 

Maj.-Gen. W. L. Kenly, Director of the Department of Mili- 
tary Aeronautics, was a witness on July 20 before the Senate 
Sub-Committee on Military Affairs. It is understood that 
General Kenly was called to discuss remedies for certain un- 
satisfactory conditions said to have been found by the com- 
mittee in its investigation of the general aircraft situation, and 
that among them was some remedy for the many and con- 
tinued easualties at the flying fields. 

It is stated that the committee has practically concluded its 
investigation and that the preparation of its report will be 
begun very soon. 

It is also stated that the report will charge the waste of 
millions of dollars in experiments with Bristol machines; that 
1200 training planes produced at a cost of $6,000,000 were 
“serapped ”; that these training planes were dangerous and 
eaused the loss of lives of several aviators, and that respon- 
sibility for delay in production was due in part to amateurs in 
the Government employ and in part to the former Aireraft 
Board. 

On the other hand, it is said that report will show that pro- 
duction under the Bureau of Aireraft Production shows greatly 
improved conditions, and that the Liberty engine is a complete 
success. 

The seene of the aircraft investigation by the Department 
of Justice has been moved from Washington to Western manu- 
facturing centers. The first hearing was at Dayton, Ohio, and 
it is understood that other hearings will be held at Detroit, 
Toledo and several cities. 

It is reported that N. W. Kellogg, an attorney of national 
reputation as an investigator, has been called in to assist the 
official of the department and Judge Hughes, the special in- 
vestigator. 


Russian Expert on N. A. C. 

Dr. Georges de Bothezat, of Petrograd, has been engaged by 
the National Advisory Committee for Aeronauties, Washing- 
ton, D. C., as an adviser in aeronautics. Dr. Bothezat was 
lately professor of applied mechanics and aerodynamics in the 
Polytechnic Institute at Petrograd and enjoys international 
reputation as an investigator of aerodynamics. He has also 
acted as a consulting and designing engineer to Russian air- 
eraft factories. 


New American Combat Plane 

According to the Philadelphia Public Ledger Bureau, the 
Curtiss Aeroplane Co. has just completed a combat triplane 
fitted with a 400 hp. engine which shows unusual climb and 
speed. 

Army and naval officers who have seen the machine in tests 
are reported to be most enthusiastic over its possibilities. It 
carries two passengers and is equipped with two machine guns. 


Castor-Bean Growing in Siam 

The ecastor-oil plant grows wild in almost every part of 
Siam, but hitherto it appears that no attempts have been made 
in its cultivation. However, an extensive plantation has now 
been started by a Bangkok merchant who expects to harvest 
about 1000 tons of the seeds within five or six months after the 
planting, which is now in progress. It is the intention of this 
merchant to produce the oil on the premises. 


Standard Increases Capital Stock 

The Standard Aircraft Corp. announces an increase in capi- 
talization from $5,000,000 to $10,000,000, divided in $7,000,000 
preferred, and $3,000,000 common stock, all subscribed and 
taken. This has become absolutely necessary, in order to take 
eare of the enormously increased production of the organiza- 
tion which, although but two years old, is now a predominant 
national figure in aircraft production. Of the preferred stock, 
$1,000,000 will, for the present, be retained in the company’s 
treasury. 

The officers of the company are: Harry Bowers Mingle, 
president; Edward E. Pennewill, vice-president and general 
manager; Max J. Finkelstein, vice-president and treasurer, 
and Charles H. Day, vice-president and consulting engineer. 


AVIATION 








August 1, 1918 


Airplane Spruce Contingent 


Provost Marshal General Crowder has issued a eall for an 
additional 3000 men from thirty-eight states. to produce spruce 
in the forests of the Northwest for airplane construction, 
From Class 1 only men who are qualified for special or limited 
service will be accepted. 

These, as well as registrants in the second, third and fourth 
classes qualified for general military service, were permitted 
to volunteer until July 23, but after that date sufficient men 
will be selected from Class 1 to make up any deficiency in a 
state's quota. 


150 American Battle Planes Ready 


Four hundred and fifty American-built battle planes had 
been sent abroad or delivered at ports for shipment on July 
5, the date of the latest complete official report reaching the 
War Department. 

In announcing this figure, July 15, Secretary Baker dis- 
closed also that deliveries of Liberty engines of all classes on 
the some date had reached 2,514. 


To Inspect U. S. Air Stations Abroad 


Chairman Padgett and other members of the House Commit- 
tee on Naval Affairs will leave on a battleship to make a tour 
of inspection of the naval activities in the European war zone. 
Secretary Daniels has approved the idea of the trip and will 
detail an officer to accompany the party and make the arrange- 
ments. The committee will visit England and France where 
there are United States air stations of various kinds installed 
and maintained by the Navy. The party will be away five or 
six weeks. 


Victor Aircraft Corporation 


The A. 8. Heinrich Corporation of Freeport, L. I., N. Y., 
has just changed title to the Vietor Aireraft Corporation. The 
officers of the company remain the same. 


A Rust Proofing 

The increased cost of galvanizing and other processes of 
rust-proofing and the unsuitability of galvanizing or other 
metal as a coating for metal parts which must be inspected 
rigidly for defects before assembling and constantly rein- 
spected during use, has turned attention strongly to the safety 
transparent, rust-proof and acid-proof finish which has been 
developed by the Enameling & Stamping Corporation of New 
York. It is said that no defects in metal can possibly be con- 
cealed by it when baked in its transparent form. Various 
Government and airplane manufacturers are carrying out tests 
of this finish. As a priming finish it grips the pores of the 
metal so closely that no seraping or eutting ean alter the rust- 
proof effect, unless the metal itself is cut away. The rust- 
proof finish also is being applied in many eases with pigment, 
of all colors, in it. As it costs considerably less than porcelain 
enameling, it is expected to displace that finish for many 
articles. It is, in faet, less expensive than galvanizing or 
tinning under present conditions. 


Barthel Joins Curtiss 

T. E. A. Barthel has become associated with the Curtiss 
Aeroplane & Motor Corp. of Buffalo, N. Y., with duties con- 
nected with the finances of the organization. Mr. Barthel was 
formerly president and general manager of the King Motor 
Co. of Detroit. 

Uncle Sam’s Wars 

The Widney Co., 320 S. Jefferson St., Chicago, Ill., manu- 
facturers of advanced felt specialties, has recently issued an 
interesting booklet called “ Uncle Sam’s Wars.” It is a thirty- 
two page booklet, and gives all of the wars since the Revolu- 
tionary con’ ict in which we have participated, together with 
photographs of the war presidents. 


American Bronze Corp. Builds Addition 
Owing to the increase in the demand for Non-Gran Bearing 
Bronze, the sole product of the American Bronze Corp., at 
Berwyn, Pa., a large addition to its works has been constructed 
and will be completed about August 1. This new plant is of 
fireproof factory construction, and will triple the concern’s 
present capacity. 
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= Aeromarine 
Seaplane 


“s A wonderful machine, well 
constructed, beautifully fin- 
ished, andValsparred through- 


out. Used by the U. S. Navy. 
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British Admiralty and Zz 
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5 
lutely immune from water and extremely durable. 

Valspar is extensively used on the airplanes and sea- 
planes of the Allies and the United States Government. 
It has successfully withstood the tests of actual war-serv- 
ice in its most strenuous phases. 


blister. 
finish in twenty-four hours. 
the severest exposure. 

Our Airplane Department is ready to give the benefit 
of its experience to any manufacturer. A valuable hand- 
book on this subject will be sent to purchasing agents or 
superintendents of production on request. 


-”»”, Valspar is best 
~~ for Seaplanes 


EAPLANE service is the most exacting in the world. 
But it doesn’t affect Valspar, because Valspar is abso- 


Being a long-oil varnish it does not check, crack, or 







VALENTINE’S 


LSPAR 


The Varnish That Won’t Turn White 


It dries dust-free in two hours and to a hard 
It will not turn white with 








Valentine Products used by the world’s leading airplane-makers include: 
Valspar Varnish, Valspar Bristol Enamel, Valspar Low Visibility Gray Enamel, 
Valspar Olive-Drab Enamel, Valspar Black Enamel, Valspar Filler (Wood), 
Valspar Primer (Metal), Valspar Primer (Wood), Valspar Khaki Enamel, 
Valspar Aluminum Paint. Dipping, Spraying, and Brushing coatings of all 
kinds, Quick-Drying Insignia Colors. 








New York 


VALENTINE & COMPANY 
456 Fourth Avenue, New York 


Largest Manufacturers of High-grade Varnishes in the World—HSTABLISHED 1832 


Boston 


Chicago 


London 


Amsterdam 


W. P. Futter & Co San Francisco and Principal Pacific Coast Cities 


Copyright, 1918, Valentine & Company. 
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Aeronautical Engineering 
and Airplane Design 


By SERGEANT ALEXANDER KLEMIN 


Aviation Section, Signal Corps, U. S. A., in charge of Aeronautical Research Department, 
Airplane Engineering Department. Until entering military service, in charge of Department 
of Aeronautics, Massachusetts Institute of Technology and Technical Editor of Aviation and 
Aeronautical Engineering. 


Based on a series of articles in Aviation and Aeronautical Engineering by Alexander Klemin 
and T. H. Huff, S.B., Aeronautical Engineer for the Standard Aero Corporation, formerly 
instructor in Aeronautics, Massachusetts Institute of Technology. 


AN AUTHORITATIVE 


HAND-BOOK : REFERENCE BOOK : TEXT-BOOK 
for AERONAUTICAL ENGINEERS, DESIGNERS AND STUDENTS 


Thirteen chapters on aerodynamical theory and data; twelve chapters 
on airplane design; profusely illustrated with photographs, charts 
and diagrams; printed on heavy paper; bound in cloth, lettered in gold 


PRICE, POSTPAID, IN THE UNITED STATES $5.00 net 





This book, which is based upon the course in Aeronautical Engineering at the 
Massachusetts Institute of Technology and prepared by the instructors at that insti- 
tution, is the only complete work on the subject. It was recently printed serially 
in Aviation and Aeronautical Engineering as a “* Course in Aerodynamics and Air- 
plane Design,” and was immediately recognized as the indispensable authority for 
the aeronautical engineer. 


Owing to the great demand for this work, the text and illustrations have been 
thoroughly revised and brought up-to-date, and the course is being reprinted in 
book form. 





THE GARDNER-MOFFAT COMPANY, INC., ADVANCE ORDER FORM 
120 WEsT THIRTY-SECOND STREET, NEw YorkK Clry. 





Send me, by parcel post C. O. D., a copy of “ Aeronautical Engineering and Airplane Design” as 
soon as issued. 
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S-C-H No. 22 
for} Hardening 
in Lead or 
Potassium 
Cyanide and 
Melting 
Aluminum for 
Small Parts. 
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On account of its 
correct design and 
mechanical 
advantages this 

is a very popular 
furnace. 














S-C-H Furnaces cover the 

whole wide range of heat-treat- 
trong ing, hardening, tempering and 
Carlisle melting. They give real serv- 
Hammond ice because they are built by men 


who know actual plant condi- 
















INDUSTRIAL tions. The wide variety of fur- ems LC mi 
FURNACES: naces and the careful selection 75 furnaces, together 

for Oil, Natural Gas and Of Sizes make it possible for with a complete line of 
—emnelines every furnace user to secure accessories for  heat- 
equipment exactly suited to his needs. iranian Sante. £9'¢ Eee 





—write for it today. 





Positive, uniform results, coupled with low operating 
cost and economical maintenance, explain why S-C-H 
Furnaces give such universal satisfaction. 


THE STRONG, CARLISLE & HAMMOND CoO. 


FRANKFORT AVENUE CLEVELAND, OHIO 
Boston New York Chicago <—— BRANCHES—> Philadelphia Deiroit Pittsburgh 
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Remarkable Opportunity 














In Seaplanes and 
Motors 














WHE HAVE FOR SALE 


1 Two-place complete Seaplane, twin float 
A 7, 90-100 HP, Hall-Scott Motor. 
Speed 70 miles per hour, especially 
constructed for schooling purposes, 


and equipped with Dep. Control. 


2 Brand new Hall-Scott A 5a “Big Six”’ 
Navy Inspected Motors, 135-150 HP. 


The Above at Very Reasonable Prices 





Write for Particulars 





BOEING AIRPLANE COMPANY 


SEATTLE, WASHINGTON 


| 
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“Heat ‘Treatment—-annealing, case 
hardening and tempering — determine 
more than anything else the quality of 
the finished product. 


“Heat Control ’”’-—the secret of 
treatment ——is reduced to an 
science in our plant. 


heat 
exact 


Your valves, bolts and special parts are 


heat treated in furnaces whose _ tem- 
peratures are indicated by electrical 
pyrometers so sensitive that even a 


less than five degrees is 
easily seen. An elaborate valve control 
system centralized at the pyrometer 
room enables these variations of tempera- 
ture to be promptly corrected. 


variation of 


No element of chance enters into our heat 
treatment. ‘The temperature is tested— 
controlled—KNOWN. 
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A DEPARTMENT 
OF YOUR PLANT 









for 









Valves 
Propeller Hub Bolts 
Push Rods 
Turnbuckles 


; 












The Stee! Products En. 


Michigan Plant 
Detroit, Mich. 





Main Plant 
Cleveland, Ohio 


Metals Welding Plant 
Cleveland, Ohio 
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P. PRYIBIL 
MACHINE COMPANY 


MANUFACTURERS OF 


FINE WOOD WORKING MACHINES 


WE HAVE SERVED 
CURTISS ENGINEERING CORPORATION 
L. W. F. ENGINEERING COMPANY 
WRIGHT-MARTIN AIRCRAFT CORPORATION 


STANDARD AIRCRAFT CORPORATION 
CONTINENTAL AIRCRAFT COMPANY 


Why not you? 


Factory, 512-524 West 41st Street, New York City 
Established 1862 




















WIDMAN 


Manufacturers of 


Waterproof Ply Wood Panels of All Thicknesses and Plies 





Stand Highest in Government Tests for 
Strength and Water Resisting Qualities 


FABRICATORS OF PARTS OF ALL KINDS 


OUR ENGINEERING DEPARTMENT IS AT YOUR SERVICE 


Sales Agents for Certus Glue 
Absolutely Waterproof and accepted by the Government 


J. C.WIDMAN & COMPANY 


Fourteenth and Kirby Avenue Detroit, Michigan 
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WE USE THE CELEBRATED , 
Radium 
LI ng WAN Luminous 
Compound 


| EV) os Gh wid hae Bitiewlblitoile 








irers of luminous aircrafl instruments wie find 
reat convenience and a distinct advantage to’send 
r dials to be Luma-lited 
Luma is absolutely guaranteed to contain only Radium.as 
its activating agent, no Mesothoriut Ciehrelecteiulthsime (eee 
ium nor Polonitum being added 
It meets the requirements of the British Admiralty and 
specines tions of the United States Government for ‘use 
ym omilit ind aircraft instruments and is now being used 
y leading manufacturers of such instruments. 
pply Luma to dials of every description. Our facil 
such that we are enabled to execute orders of 
ize promptly, skillfully and economical] 


Estimates and full infor: 


RADIUM DIAL COMPANY 


GENERAL OFFICES ~ PITTSBURGH, PA. 
LITTLE BLDG., BOSTON -MARSHALL-FIELD ANNEX BLD6G., CHICAGO 
501 FIFTH AVE. NEW YORK. 
DIAL PAINTING FACTORIES -PITTSBURGH-LONG ISLAND CITY-CHICAGO- BOSTON 





a counterbalanced aviation 
crankshaft.... 


Patented July 10th, 1917 


one of the |8 different 

models we are now making 

for 14 aviation motor companies . 
reduces vibration and eliminates bearing pressure 


We have shipped 63,771 Counterbalanced Crankshafts to July 24, 1918 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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ACKERMAN 
LANDING 
CEAR 


SIMPLICITY 
JTRENCTH 
SERVICE 


“THE ACKERMAN WHEEL COMPANY 
542 Rockefeller Building, CLEVELAND, OHIO. U.S.A. 


THE JORGENSEN PATENT 


ADJUSTABLE HAND SCREW 


is the first real improvement in years over the old 
style Wood Hand Screw. 


JAWS CAN BE ADJUSTED TO ANY ANGLE. This is a decided 
advantage, as it saves the time usually spent in squaring up irregular 
surfaces. A single clamp will adjust to any of the positions shown, or 


any modification of them. One jaw can also be made to overlap the 
other. 


STEEL SPINDLE 7 
RIGHT & LEFT THREAD 





SEND FOR SPECIAL CIRCULAR NO. 161 


HAMMACHER, SCHLEMMER & CO. 


HARDWARE, TOOLS AND SUPPLIES 
New York, Since 1848 Fourth Avenue and 13th Street 
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he HOLBROOK Co. 


New York City 


MANUFACTURERS 


Airplane Propellers 


Airplane Sheet Aluminum Parts 
Airplane Sheet Metal Parts 


Airplane Woodwork 


Airplane Upholstery 


























RESISTAL 


EYETECTS 





“Stand the crash better than either airplane or aviator”’ 


—So writes a Flier in the Royal Air Force: 


“Strauss & Buegeleisen:—I wish to fall in line with the many thousands of fliers who have been singing the praise of 


the Resistal Goggle. 

















S (S UARANTEE. Y 











GOGGLES IS TO CERTIFY THAT 








with Resistal Goggles as he may have without any 
i) goggles before his eyes. 

















THIS GUARANTEE OF RESISTAL AVIATOR 


yy 
KL 


>> 
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1. Resistal lenses are the same as those tested 
by the U. 8S. Bureau of Standards Test No. 13004, 


and made the subject of Bureau of Standards Re- 
port of March 25, 1918. 

2. They are unshatterable and will undergo with 
the same results the tests made by the Bureau of 
Standards 

They will not destroy, reduce, distort or im- 


pair the vision in any way, no matter when, where 
or for what length of time they may be continua. ly 
worn. Specifically, this guarantees that the wearer 
of Resistal Goggles will pass the standard vision 
tests of the U. S. Aviator (Army or Navy) as well 














yr ex 

















On November 23, 1917, I had a rather bad crash while flying at Everman Field, Fort Worth, Tex. 


‘“T may truthfully say that Resistal Goggles stood the 
crash better than either the machine or me, I not hav- 
ing recuperated from my injuries at this date. 


“TI feel indebted to the Resistal for the fact that my 
eyesight was entirely spared me, while I received other 
injuries in the head and face. I am enclosing the 
Goggles which did the trick.”—(Signed by a member 
of the Royal Air Force—name on request.) 


The U. S. Bureau of Standards 


Says of RESISTAL glass that it is of “ great importance 

in devices for protecting the eyes and face.” And of 

ANTI-GLARE RESISTAL, the Bureau says :—‘ This type 

of glass should aid vision through haze and smoke since it 

screens off the light which is scattered most.” 

Write us for the Bureau of Standards full reports of 
March 25th and May 9th, 1918. 


STRAUSS & BUEGELEISEN 


Sole Manufacturers 


438 Broadway New York City 
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Lanzius 
Variable 
Speed 


Aeroplane 


Executive Offices 
3405-3407 Woolworth Bldg., New York City 
Telephone 8580 Barclay 


Lanzius Aircraft Company 

















Christensen Self-Starter 
FOR AIRCRAFT MOTORS 


Starts any aircraft motor, 4-6-8-12 or 
16 cylinders, by the touch of a button. 
Prevents accidents on the ground and 
in the air by its positive action. 

Weighs 20 to 35 pounds complete. 


A letter brings full information 


The Christensen Engineering Co. 
861 First National Bank Bldg., Milwaukee, Wis. 














COLORS 


p ENAMELING &-STAM & STAM PING CORPN CORPN 


2" a WEBSTER AVE.L. LING CORP a 
SPECIALISTS IN BAKED-ON RUSTPROOFING TRANSPARENT OIL 


250.000 MELI| 
CHARACTER 























A NEW BOOK. 
ON 


MAGNETO IGNITION 


Its Principles and Applications with special reference to 
Aviation asinen 
By MICH. E. TOEPEL 
The instructor United States Government School for 
the Study of Magneto Ignition. 

The first authoritative work on this subject Arranged as 
questionnaire. reely illustrated. Limp cloth. Ha ady 
pocket size. By mail $2.00 

There will be a big Dcciiad for this Book and we suggest 
early receipt of your order for prompt delivery. 


SPON & CHAMBERLAIN, Publishers 
120 W. Liberty Street, New York 























Mahogany and Cedar 
Lumber and Veneers 


Especially Manufactured 
and Selected for 


Propellers and Fuselages 


Astoria Veneer Mills and 
Dock Company 
OFFICE, 347 MADISON AVENUE 
NEw York, N. Y. 


Telephone Call, Vanderbilt 5260 





FACTORY, Foot BLACKWELL STREET 
LONG ISLAND Clty, N. Y. 
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WITTEMANN-LEWIS 
AIRCRAFT 
COMPANY 


NEWARK, N. J. 


i000 
The “HANDLEY-PAGE”’ 
Main Office and Factory: eas ee 


WORLD’S RECORD 
LONG DISTANCE FLIGHT 


LONDON — —-— A — TINOPLE 


Lincoln Highway 


[WAKEFIELD 
near Passaic River Gnd. 


matt Se 
The ONE Oil for All Aero Engines 


Telephone, Market 9096 


c.c. rr & ma: — e. 

(Sir Charles ae ~— eld, Bart. Go 

Wakefieid House, Cheapside, Lo aden Eo 2 
D. Cc. 




















IN 18h Ate 


Calls for 
Speed—Strength—Ease of Control 


In addition to these vital requisites the new 
Continental Pusher offers wide range of 
vision for Observer,Camera Man or Gunner. 


The Continental Aircraft Corporation 


Factory and Aviation Field New York Office 
AMITYVILLE, L. I. 120 LIBERTY STREET 


MANUFACTURERS OF 


Airplanes, Experimental Airplanes and Parts 
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Above picture shows a shipment of Walnut Logs received by the Hartzell Walnut Lumber Mills. 


LIBERTY PROPELLERS 


FROM THE LOG TO THE FINISHED PROPELLER BLADE 


For many years the Hartzell Walnut Lumber Mills have been among the largest in the world. With 
our fine connections already established in the best sources of original supply, it was but natural, when the 
need was shown, that we should turn some of our excellent native Walnut into finished Airplane Propel- 
lers. Our large and splendidly equipped Propeller plant is the result. Here we turn out complete and in 
quantities the Liberty Propellers. New, modern and extensive equipment, the right material and plenty 
of it, coupled with experienced and careful workmanship, enable us to offer Airplane Manufacturers the 
Walnut Propeller of supreme quality—the LIBERTY. 


HARTZELL WALNUT PROPELLER CO. :: PIQUA, OHIO 






























Tuomas-Morse Aircrart Corporarion 


ITHACA ry N > VU. s. A ° 





Contractors to U. S. Government 
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For Two, Three and Four-Bladed 


Screws 


A brand new machine—designed and built with 
the thoroughness characteristic of all Mattison 
woodworking machines—which has been approved 
by many of America’s largest propeller manufac- 
turers. 

It works close to finish-size, thereby eliminating 
the greater part of the expensive hand work which 
usually follows the machining operation of other 
methods. 

Write or Wire for Details 


MATTISON MACHINE WORKS 


879 FIFTH STREET BELOIT, WISCONSIN 
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THE DEFIANCE AUTOMATIC 
AIRPLANE PROPELLER LATHE 





IT HAS GOVERNMENT AND MANU- 
FACTURERS’ ENDORSEMENTS 


The proot of this lies in its use in England, in Italy, in 
Canada; its use in United States Government Arsenals, 
and fifteen of the leading propeller factories in America. 
Each machine in use releases from eight to ten skilled work- 
men for other duties. With one man operating a number 
of machines, the cost of working propeller blades close to 
size is reduced to a minimum. It automatically turns pro- 
peller blades of various sizes to any shape or pitch, and 
it will duplicate struts of irregular shape in facsimiles. 
Ww — for our circular which illustrates and describes this 
mac ne. 


THE DEFIANCE MACHINE WORKS 


DEFIANCE, OHIO, U. S. A. 


NEW YORK LONDON 














Io £2 


+. 








ERIE STANDARD 
Aircrart Mera Parts 


Specifications. 


human element will permit. 





DEPENDABLE SERVICE 
QUANTITY- PRODUCTION 


Our plant at Erie—the largest of its kind—specializes on AIRCRAFT 
BOLTS, NUTS and CLEVIS PINS conforming to Government 


A product as near 100% perfect in quality and machine practice as the 


Please request our New York Office to send you copy of our catalogue. 


ERIE SPECIALTY COMPANY. 


& West 40 St., New York City 
Main Plant Erie,Pa. 
























54 


AVIATION 








August 1, 191g 














and The Navy That Flies” 


are now being given exclusive and inti- 
mate expression through the 


Air Service 
Journal 


the official publication of the Air Serv- 
ice Association—the only service organ- 
ization of the aviation branches of the 
Army and Navy. 

The Association was organized 
within the service, by flying officers, 
who elected their own officers, and its 
membership is made up of the men 
who are fighting and will fight our air 
battles. 

In addition to the established editorial fea- 
tures of Arr SERVICE JOURNAL—all the news 
of .the Air Services each week, foreign aero- 
nautical news, notes of the flying fields and 
ground schools, Air Service orders, special 
articles on aeronautical subjects, and photo- 
graphs of aerial happenings all over the world 
—it will feature exclusive articles by officers 
of the Air Services through the editorial board 
of the Air Service Association. 

Special offer to new subscribers—two 
dollars a year, 52 issues; or one dollar 


for six months, 26 issues. Regular price 
three dollars, single copies ten cents 


THE GARDNER-MOFFAT CO. 
INCORPORATED 


120 West 32d Street New York City 


THE GARDNER-MOFFAT COMPANY 
120 West 32d Street, New York City 


Enclosed is { check” order } for ........ dollars, for 
which send me AIR SERVICE JOURNAL for 
{on year. 

six months. 
NE EGER Sa ee ree eee Serre eee 
SEE SS oS eS ee ee 
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“The Cavalry of the Clouds 







AJAX Auto and Aero Sheet Metal Company 
Manufacturers and designers of 
AERO RADIATORS INTAKE 
and EXHAUST PIPES 
H. W. MEYER, 245 West Fifty-fifth Street, New York 














“Flexo” Aero 


RADIATORS 


The only The only 

core tnat core that 

will stand can be so 

severe bent 

landing without 

shocks. injury to 
the metal 

No sharp or soldered 

corners joints. 

to crys 

tallize 

through 

vibration. 





“FLEXO”—PATENTED 


FLEXO MANUFACTURING CO. 


LOS ANGELES, CAL. 


1812-1820 E. 12th STREET 
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Aeronautical Trade Directory 


AVIATION AND AERONAUTICAL ENGINEERING will furnish 
information and addresses of companies listed below. 


Names of Advertisers in this issue are printed in capitals. 
See Index to Advertisers on page 68 








ACCESSORIES AND 
INSTRUMENTS 


Advance Felt Specialty & Cut- 
ting Co. 

INTERNATION AERONAU- 
TICAL INSTRUMENT CORP. 

JOHNS-MANVILLE, H. W., CO. 

King, Julius, Optical Co. 

THE MOTO-METER CO. 

Nationa] Gauge & Equipment Co. 

Nelson Blower & Furnace Co. 

O’Hara Waltham Dial Co. 

Queen-Gray Co. 

Rieker, Walter. 

SPERRY GYROSCOPE CO. 

Standard Aeronautical Co. 

Stewart-Warner Speedometer 
Corp. 

TAYLOR INSTRUMENT COM- 
PANIES 

Veeder Mfg. Co. 

Western Electric Co. 


AIRPLANES 


Aeromarine Plane and Motor Co. 

Blackhawk Airplane Co. 

BOBBING AIRPLANE CO. 

Breese Aircraft Corp. 

THER BURGESS COMPANY. 

California Aviation Co. 

CONTINENTAL AIRCRAFT 
CORP. 


CURTISS AEROPLANE & 
MOTOR CORP. 

Dayton Wright Airplane Co. 

Des Lauriers Aircraft Corp. 

Dewey Aereplane Co. 

Engel Aircraft Co. 

Fisher Body Corp. 

Fowler Airplane Corp. 

Gallaudet Aircraft Corp. 

Heinrich, A. 8., Corp. 

LANZIUS AIRCRAFT CO. 

Lawrence-Lewis Aeroplane Co. 

Lawson Aircraft Corp. 

Lewis & Vought Corp. 

LOENING AERONAUTICAL 
ENG. CORP. 


Longren Aeroplane Co. 
L. W. F. ENGINEERING CO. 
MARTIN, GLENN L., CO. 
Michigan Aircraft Corp. 
ORDNANCE ENG’RING CORP. 
Patterson Aeroplane Co. 
Peirce, Sam’] S., Aeroplane Corp. 
Smith, Kyle, Aircraft Co. 
Sperry, Lawrence, Aircraft Co. 
Springfield Airplane Co. 
STANDARD AIRCRAFT CORP. 
Sturtevant Aeroplane Co. 
THOMAS-MORSE AIRCRAFT 
CORP. 


The Willys-Morrow Co. 


ad ry os LEWIS AIR- 
CRA co. 


© sil Hamm Co. 
Wright-Martin Aircraft Corp. 


AIRPLANE ENGINES 


Aeromarine Plane and Motor Co. 


Ashmusen Mfg. Co. 

Continental Motors Co. 

CURTISS ADROPLANE & 
MOTOR CORP. 

Dayton Aero Motors Co. 

Detroit Gas Turbine Corp. 

DUESENBERG MOTOR CORP. 

General Ordnance Co. 

General Vehicle Co. 

Gyro Motor Co. 


HALL-SCOTT MOTOR CAR CO. 

Kemp Machine Works. 

Kessler Motor Co. 

Knox Motors Co. 

Nordyke & Marmon. 

Packard Motor Co. 

Roberts Motor Mfg. Co. 

Rolls-Royce, Ltd. 

Springfield Motors Co. 

Sterling Engine Co. 

Sturtevant, B. F., Co. 

Trego Motors Corp. 

THOMAS - MORSE AIRCRAFT 
CORP. 


UNION GAS ENGINE CoO. 

Van Blerck Motor Co. 
Willys-Overland Co. 

WISCONSIN MOTOR MFG. CO. 
World’s Motor Co. 
Wright-Martin Aircraft Corp. 


AIRPLANE PARTS 
Aircraft Parts Mfg. Co. 
American Body Co. 


ASTORIA VENEER 
DOCK CO. 


BARCALO MFG. CO. 

Century Telephone Construction 
Co. 

Chicago Aeronautical Supply Co. 

DAYTON METAL PRODUCTS 
co. 

ERIE SPECIALTY CO. 

GENERAL BAKELITE CO. 

HOLBROOK CoO. 

KAWNEER MFG. CO. 

Levett, Walker M., Co. 

New Jersey Veneer Co. 

Pressed & Welded Steel Products 
Co, 

Rogers Construction Co. 

Standard Parts Co. 

Welch Mfg. Co. 

Whittemore-Hamm Co. 

WIDMAN, J. C., & CO. 

Willys-Morrow Co. 

Wilson Cabinet Co. 


ALUMINUM 


Acieral Co, of America 
Aluminum Castings Co. 
ALUMINUM CO. OF AMBRICA 
American Metal Co., Ltd. 
Levett, Walker M., Co. 
LEYGRAND & CO. 
McAdamite-Aluminum Co. 
SO-LUMINUM MFG. & ENG. CO. 
(SOLDER) 
STIMPSON, EDWIN B., CO. 
United Smelting & Aluminum Co. 


AVIATION SCHOOLS 


American School of Aviation 
America Trans-Oceanic Co. 


Atlantic Coast Aeronautical 
Station 


Beam Airplane Co. 
Blackhawk Airplane Co. 
Curtiss Training Schools 
BEAGLE AVIATION SCHOOL 
The Hydrerocraft Co. 
Michigan State Auto School 
Moler Aviation Instructors 
Penn. State School of Aero- 
Mechanics 
Stinson School of Aviation 
Whittemore-Hamm Co. 


MILL & 


(Continued on page 57) 





No. 2B PLAIN MILLER 
Single Pulley Drive 


Seams No. $ taper in spindle. 
sath pindke speed ‘Table 81°37" 
ceed ates throughout insure 
maximum driving A. mer at all — 
We alse build Universal Millers, Dividing Heads. 
Vertical Attachments and Vises. 
Write for Circular 


THE FOX MACHINE COMPANY 
1810 W. Gavson St., Jackson, Mich. 
Formerly of Grand Rapids, Mich. 














“DALTON SIX” 


_ In the Manufacture 
of Aeroplanes or the 
many small parts 


comprising a Unit 


“Dalton Six” 


is indispensable. 


Furnished for 
English or Metric 
Thread Cutting. 


One Manufacturer 
of fine instruments 
for aeroplanes now 
has 


(36) “DALTON SIXES” Installed 


Why Not Investigate? 
BULLETIN B602C GIVES DETAILS 


Dalton Manufacturing Corp. 
Successors to Dalton Mach. Co., Inc. 


1911 Park Avenue New York, U. S. A. 











































AVIATION 


FALCON 


PROPELLERS 











CONTRACTORS TO THE U. S. GOVERNMENT 





JAMESTOWN 
PROPELLER COMPANY 


JAMESTOWN, N. Y., U. S. A. 
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8 WALTHAM STREET, BOSTON, MASS. 





FUEL LEVEL > ROME 
GAGES AERONAUTICAL 


$ 


RADIATORS 


This cut shows our 
Model 51 Gage 
which is standard on 


practically all type building all types of radiators. © 











of military training They possess every feature and qualifi- 

teen cation necessary for a high grade 
product. 

Other types of gages 

in large quantities STRONG 

are “doing their EFFICIENT 

bit” as part of the DURABLE 

equipment of Eng- 

Sieh Government W Used on the best American flying machines. 

Warplanes. Our engineering department is at your 


service. 
SPECIAL TYPES DESIGNED 
FOR YOUR ESPECIAL NEEDS. 


BOSTON AUTO GAGE CO. Ree, RRA 














Developed from years of experience in 


Rome - Turney Radiator Company 














— Gin ttt Ot eet FAAS 
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Aeronautical Trade Directory—Continued 


BALL BEARINGS 
The Fafnir Bearing Co. 
GURNEY BALL BEARING CO. 
Hess-Bright Mfg. Co. 

NEW DEPARTURE MFG. CO. 
Norma Company of America 
§. K. F. Ball Bearing Co. 

U. 8S. Ball Bearing Mfg. Co. 


BALLOONS: DIRIGI.- 
BLES 


Burdette Oxygen Co. 
Connecticut Aircraft Co. 


Custer Specialty Co. (Stato- 
scope) 
Gas Engineering Co. (Gas 


Plants) 
GOODYEAR TIRE AND RUB- 
BER CoO. 


United States Rubber Co. 


BAROGRAPHS AND 


BAROMETERS 
Green, Henry J. 
INTERNATIONAL AERONAU- 


TICAL INSTRUMENT CORP 
Sussfield & Lorch 
TAYLOR INSTRUMENT COM- 
PANIES 


BEARING METALS 


Aluminum Castings Co. 
American Bronze Corp. 
FAHRIG METAL CO. 
Levett, Walker M., Co. 
Magnolia Metal Co. 


BUSHINGS 
Aluminum Castings Co. 
American Bronze Corp. 
Bound Brook Oil-less Bearing Co. 


CARBURETORS 
H. & N. Mfg. Co. 
Master Carburetor Co. 
Miller Carburetor Co. 
Stromberg Motor Devices Co. 
Wheeler & Schebler 
ZENITH CARBURETOR CO. 


CLOCKS AND 
WATCHES 


Chelsea Clock Co. 

Depollier, J., & Son 

Hamilton Watch Co. 

Ingersoll, Robert H., & Bros. 
Waltham Watch Co. 


CLOTHING 
Abercrombie & Fitch 
Cross, Mark 
N. Y. Sporting Goods Co. 
Rainwear Co. 

Rogers, Peet & Co. 
Sanders Company 
Spalding, A. G., & Bros. 


COMPASSES 
SPERRY GYROSCOPD Co. 
Star Compass Co. 

TAYLOR INSTRUMENT 
PANIES 


DOPE AND VARNISH 
Adams & Elting Co. 

American Emaillite Co. 
BROOKLYN VARNISH MFG. CO. 
CERTUS COLD GLUE CO. 
CHEMICAL PRODUCTS CO. 
Conover, The C. B.. Co. 

DU PONT CHEMICAL WORKS 
Flexible Compound Co. 

Harland, Wm., & Son 

Howe Varnish Co. 

Lucas, John, Company 

Masury, John W., & Son 
Perry-Austen Company 

PRATT & LAMBERT 
SHERWIN-WILLIAMS CO. 


COM- 


(Continued on page 59) 


Smith, Edward, & Co. 
Standard Varnish Works 
VALENTINE & COMPANY 
Weeks & Uo. 


DRIFT INDICATOR 


SPERRY GYROSCOPE CO. 


DRY KILNS 
Cutler Dry Kiln Co. 
Grand Rapids Veneer Works 


DYNAMOMETER 


Sprague Electric Works 


ENGINE PARTS 
Allegheny Forging Co. 
Aluminum Castings Co. 
Anderson Forge & Machine Co. 
BARCATL.O MFG. CO. 
BROOKS MACHINE CoO. 


Burd High Compression Ring Co. 
Crosby Steam Gage & Valve Co. 


Dallet, Thos. H., Co. 

DOEHLER DIE 
ERIE SPECIALTY CO. 

Fibre Finishing Co. 

Gifford, Leland, Co. 

Gill, P. H., & Sons 

Hayes Mfg. Co. 

Hydraulic Pressed Steel Co. 

Levett, Walker M., Co. 

Meisel Press Mfg. Co. 

PARK DROP FORGE CO. 

Pressed & Welded Steel Products 
Co. 

Standard Parts Co. 

3TIMPSON, EDWIN B., CO. 

Caft-Peirce Mfg. Co. 

TIOGA STEEL & IRON CO. 

Williams, J. H., & Co 

Whitman & Barnes Mfg. Co. 

WYMAN-GORDON CU. 


ENGINEERING 
Automotive Engineering Co. 
ORDNANCE ENGINEERING CO. 
White, J. G., Engineering Corp. 


FABRICS 


Courtrai Mfg. Co. 
Hutchinson, Scott Co. 
Lamb, Finlay & Co. 
McBratney, Robt., & Co. 
Whitman, Clarence & Co. 


FELT 


Advance Felt Specialty & Cutting 
Co. 

Booth Felt Co. 

Western Felt Works 


FIRE EXTINGUISHERS 


Fyr-Fyter Co. 


JOHNS-MANVILLE, H. W., CO. 
Pyrene Mfg. Co. _ 
GAGES 
Advance Felt Specialty & Cut- 


ting Co. 
BOSTON AUTO GAUGE CO. 
Crosby Steam Gauge & Valve Co. 
FOXBORO CO., INC. 
Greenfield Tap & Die Corp. 
United States Gage Co. 


GASKETS 


Advance Felt Specialty & Cut- 
ting Co 

Booth Felt Co. 

Fibre Finishing Co. 


GLUE 
Armour Glue Works 
Baeder & Adamson 
Ferdinand, L. W., & Co. 
WIDMAN, J. C., CO. 


AVIATION 





CASTING CO. 








Johns-Manville 


Jouns- 
ANVILLE 


SERVICE 





Aeronautic | 
Instruments 


© yes desizning staff and 
manufacturing organ- 
ization are both at the call 
of those who require ypeed 
indicating and revolution 
recording instruments. 


We invite your special 
problems in airplane acces- 
sory apparatus. 


H. W. Johns-Manville Co. 
New York City 


10 Factories. Branches in 60 Cities 


























\ 


ay 


have won world wide recogni- 
tion for their superb quality. 
The lead is smooth, even, grit- 
less, true to grade and peerless 
for severe service. 


Specify VENUS and get VENUS 


and 


Noa 






NUS a 
ENCHL 


aN oe 


A 


















17 black degrees 
(with and without eraser tips) 
6B softest to 9H hardest 
hard and medium indelible copying 
all. perfect! 





Ne 
pack 
trial 
BRA 





ond 6c in stamps to cover actual cost of 


F Ree.! 


(except packing and postage) 


ing and postage and we'll send FIVE 
length VENUS Pencils and VENUS 
SER for test! 








American Lead Pencil Co. 


242 


Fifth Avenue, NEW YORK 
and Clapton, London, Eng. 
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WIRE WHEELS 


FOR COMBAT AND ALL OTHER TYPES 
OF 


AIRPLANES 


CONTRACTORS TO 
LEADING AIRPLANE COMPANIES 


x} 





Our Engineering Department 
will gladly cooperate with you 
in your experimental work 


SPRANGER WIRE WHEEL 
CORPORATION 


DETROIT, U. S. A. 
NEW YORK REPRESENTATIVE 
THOS. C. CHEASLEY 
137 West 47th Street Phone Bryant 8570 











Multiple 
Storage 
Batteries 





deliver 


20 Watt Hrs. per lb. of Ele- 
ments. Multiple Storage Bat- 
teries are the LIGHTEST and 
most POWERFUL manufac- 
tured for aeronautical motor 
ignition and starting systems. 


Correspondence invited 


MULTIPLE STORAGE 
BATTERY CO., 


427 West 50th Street, New York City 














IN ACTUAL DAILY 
PERFORMANCE 


In every branch of military service—Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty—-you will find the 


Iudian Motocycle 
“With Powerplus Motor 


Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. 

We will be pleased to arrange demonstrations of all Indian 
models for interested military officials 


itustrated Indian Cataiog and other de- 
scri plive literature sent anywhere on request 


HENDEE MANUFACTURING COMPANY 
(Largest Motorcyde Manufacturers in the World) 
767 STATE STREET SPRINGFIELD, MASSACHUSETTS 


















































WEST WOODWORKING 





(Patent Pending) 


Manufacturers of 


Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 
Highest Quality 


Quantity Production 
Prompt Shipments 


Address: 
WEST WOODWORKING COMPANY 
308-324 N. Ada Street Chicago 


Cable address “SWESCO” 


Cabinet makers with over thirty years’ successful business 
behind them 











ci to 


mam llhCUel Eee as OO OP hm 
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GOGGLES 


Hardy, F. A. Co. 

Meyrowitz, E. B. 

STRAUSS & BUEGELEISEN 
Strong, Kennard & Nutt 
Triplex Safety Glass Corp. 
Willson, T. A., & Co., Inc, 


HANGARS 


American Bridge Co. 

Anchor Corrugating Construction 
Co. 

Ashley Steel Bldg. Co. 

Austin Co., ra 


Barney, Joh 
Howell, Field ¥ Goddard, Inc. 


Keasby & Mattison 
Milliken Brothers 

Pruden, The C. D., Co. 
Steel Fabricating Co., The 
Virginia Bridge & Iron Co. 


HOISTS 


YALE & TOWNE MFG. CO. 


IGNITION 


PHILIPS-BRINTON CO., THE 


LIFE PRESERVERS 


Robinson-Roders Co. 
Universal Safety Mattress Co. 


LUMBER 


Alcock Co., John L. 

American Balsa Corp. 

ASTORIA VENEER MILLS & 
DOCK CO. 

Chetham Lumber Co. 

Delatour, J. 

Dutton, A. C., Lumber Corp. 

Ludlow, Israel 

Mengel, C. C., & Bros. Co. 

New Jersey Veneer Co. 

Sheip & Vandergrift 


LUMINOUS COMPOUND 


COLD LIGHT MFG. CO. 

Cummings, W. L., Chemical Co. 

RADIUM DIAL CO. 

RADIUM LUMINOUS MATE- 
RIAL CORP. 


MACHINERY, METAL 
WORKING 


DALTON MFG. CORP. 
DEFIANCE MACHINE WORKS 
FOX MACHINE CO. 

Warner & Swasey Co. 


MACHINERY, WOOD. 
WORKING 


Curtis Machine Corp. 

DEFIANCE MACHINE WORKS 

Fay, J. A., & Egan Co. 

FOX MACHINE CoO. 

Machinery Merchants, Inc. 

MATTISON, C., MACHINE 
WORKS 

Olney & Warrin 

PRYIBIL, P.. MACHINE CO. 

YATES, P. B., MACHINE CO. 


MAGNETOS 
Berkshire Magneto Corp. 
Bosch Magneto Co. 
ERICSSON MFG. CO. 
Remy Electric Co. 
Splitdorf Electrical Co. 


MANIFOLDS 
AJAX AUTO & AERO SHEET 
METAL CO. 
Pressed & Welded Steel Products 


(Continued on page 61) 


METALS 


Aciera] Co. of America 
AMERICAN BRONZE CORP. 
American Vanadium Co. 
Bethlehem Steel Co. 
BETZ-PIERCE CO., THE 
BLUM, JULIUS & CO. 
Detroit Pressed Steel Co. 
Federal Pressed Steel Co. 
Garland Ventilator Co. 
Gueder, Paeschke & Frey Co. 
KAWNEER MFG. CO. 

La Salle Steel Co. 

Levett, Walker M., Co. 
Rumford Metal Co. 
SO-LUMINUM MFG. & ENG. CO. 
Standard Alloys Co. 

Steel Sales Corp. 

STEEL PRODUCTS CoO. 
STIMPSON, EDWIN B., CO. 
Wheeler, Frank H., & Son 


MODEL AIRPLANES 


Ideal Aeroplane Supply Co. 
Wading River Mfg. Co. 


MOTORCYCLES 


Excelsior Motor Mfg. Supply Co. 

HENDEE MFG. CO. 

Harley-Davidson Co. 

Militare Motor Vehicle Co. of 
America 


OILS AND LUBRICANTS 


BAKER CASTOR OIL CO. 
Graphite Lubricant Co. 

Gulf Refining Co. 

Sheppard Ideal Oil Co. 

Sun Co., The 

Standard Oil Co. 

Swan & Finch 

Texas Co., The 

Vacuum Oil Co. 

WAKEFIELD, C. C., & CO., LTD. 


PACKING 


Advance Felt Specialty & Cut- 
ting Co. 

Booth Felt Co. 

Fibre Finishing Co. 


PHOTOGRAPHY 


BROCK, ARTHUR, JR. 
Herbert & Huesgen Co. 


PISTONS 


Aluminum Castings Co. 
Levett, Walker M., Co. 


PISTON RINGS 


American Piston Ring Co. 


PONTOONS 


Niagara Boat Co. 
PALMER-SIMPSON CO. 
Welin Marine Equipment Co. 


PROPELLERS 
AMERICAN PROPELLER & 
MFG. CO. 
American Sash & Door Co, 
Aviauto Mfg. Co. 
Breitung & Co., Ltd. 
Cc. M. O. Physical Laboratory 
DOYLE, W. A. 
HARTZELL WALNUT PROPEL- 
LER CO. 
JACUZZI BROS. 
JAMESTOWN PROPELLER CO. 
Lang Propeller Co. of America 
Steves Sash & Door Co. 
Reinforced Propeller & Insulating 
Co., The 
United States Aero Propeller Co. 
Washington Aeroplane Co. 
WEST WOODWORKING CO. 


AVIATION 


MARV ELITE” 


Alight at — 


ARV ELITE 


elf-luminous 
| ompou ane! 
made with 


RADIUM 





A new book on 
Self-Luminous 
Radium Compounds 


Sent free on request 


Valuable scientific information for Watch, 
Clock, Compass and Instrument Manufareur- 
ers, who use luminous dials. Tells you how 
to select material that will meet your particular 
needs economically, and points out mistakes to 


be avoided. Contents, in brief: 


Phosphorescent Materials. Radium Luminous 
Compounds. Inspection of Self-Luminous Ra- 
dium Compounds. Life of Such Compounds. 
Comparative Luminosity of Fine and Coarse 
Crystals. High and Low Grade Marvelite. 


Send for the book today, and be fully informed on a 
subject which is going to a vital one in your 
business. Keep it for reference. 


COLD LIGHT MFG. CO. 
558 West 158th Street : : New York 


Cold Light Mfg. Co., 558 West aiad St., New York 
Please send us, without charge, your book on Self-Luminous 
Radium Compounds. 
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A snap, a spin 
and one of the 
first airplanes to 





carry an RLM- 
equipped instru- 
ment ~ over 


ZS >< g 
t he re,” fell a \¢ 
twisted mass of ZA 
wreckage. That 
was in I915 after a few months of service. Not 
injured by the fall, the instrument was trans- 
ferred to a second plane. This suffered a simi- 
lar fate, yet neither the efficiency of the instru- 
ment nor the RLM luminosity was impaired. 


Once again the instrument was transferred and a 
few months ago the third plane was shot down and 
rendered useless. The instrument, still unharmed, 
was returned to the United States where Government 
tests proved the RLM was, for all practical purposes, 
as good as on its first day of usefulness, even after 
these three years of constant and trying service 


od The above is but one proof that RLM 
If vou 


would know more address Dept. K. 


RADIUM LUMINOUS MATERIAL CORPORATION 


55 Liberty St. 
New York City 


is the superior self-luminant 





Plants: Orange, N. J. 
Boonton, N. J. 
Mines: Colorado, Utah 


Elastic Aviation Cord 


For Shock Absorbers on Airplanes 





We originated and have developed 
this special heavy elastic cord for air- 


plane shock absorbers. 

We are the largest manufacturers 
in the world of Heavy Blastic Cord 
and owing to our factory capacity we 
can make prompt deliveries. 


Samples on request 


J. W. WOOD ELASTIC WEB CO. 


FACTORY: STOUGHTON, . .i88. 
OFFICES 

3 ae “a New Yore 

CHICAgo 


45 Bast 17TH Sreeer. 
181 W. ae a a 
. MONTREAL, CANADA 


LAKS STRexT 
82 St. Perse Steerer. 
























Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Meta! Quality has become a stand- 
ard for reliability. We specialize in this 
ene tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL CO. 34 Commerce St.,N.Y. 








eee 
TURNBUCKLES 


of the 


Highest Quality 


to Meet the Most 
Exact Requirements 


Standard Turnbuckle Company 


CORRY, PA. 


New York Office: Woolworth Building 


— ew) 
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Aeronautical Trade Directory—Continued 


PYROMETERS 
FOXBORO CO., INC., THE 
Moto-Meter Co. 

Shore Instrument & Mfg. Co. 
TAYLOR INSTRUMENT COM- 
PANIES 


RADIATORS 
AJAX AUTO & AERO SHEEXT 
METAL CO. 
A-Z Co. 
Bush Mfg. Co. 
Bl Arco Radiators Co. 
English & Mersick Co. 
FLEXO MFG. CO. 
Harrison Radiator Co. 
Livingston Radiator Co. 
McCord Mfg. Co. 
ROME-TURNEY RADIATOR CO. 
— ROLLER BEARING 


RIVETS 
STIMPSON, EDWIN B.. CO. 


SCELEROSCOPE 


Shore Instrument & Mfg. Co. 


SHEET METAL 


FITTINGS 
BLUM, JULIUS & CO. 
Rogers Construction Co. 


SHOCK ABSORBERS 


Dural Rubber Corp. 

General Rubber Goods Co. 

RUSSELL MFG. CO. 

WOOD, J. W., ELASTIC WEB 
co. 


SPARK PLUGS 


Bosch Magneto Co. 

Champion Ignition Co. 
JOHNS-MANVILLE, H. W., CO. 
Rajah Auto Supply Co. 

Silvex Co., The 

Splitdorf Electrical Co. 


SPEED INDICATORS 
FOXBORO CO., INC. 
JOHNS-MANVILLE, H. W., CO. 
Stewart-Warner Speedometer 

Corp 


STABILIZERS 


Greene Aeronautical Co. 
Martin Aerodynamic Stabilizer. 
SPERRY GYROSCOPE CO. 


STAMPINGS 
BLUM, JULIUS & CO. 
ENAMELING & STAMPING 
CORP. OF NEW YORK 
LANSING STAMPING & TOOL 
co. 
Dewes Co., The A. 
STIMPSON, EDWIN B., CO. 


STARTERS 
Bijur Motor Lighting Co. 
Bosch Magneto Co. 
CHRISTENSEN ENGINEERING 
COo., THE 
Dayton Engineering Laboratories 
Co. 
MOTOR-COMPRESSOR CO. 
Northeast Electric Co. 
Remy Electric Co. 
Wagner-Hoyt Electric Co. 


TANKS 


Janney, Steinmets & Co. 


THERMOMETERS 
FOXBORO CO., INC., THE 
MOTO-METER CO. 

TAYLOR INSTRUMENT COM- 
PANIES. 

TIRES AND RUBBER 

Dural Rubber Corp. 


GOODYEAR TIRE & RUBBER 
co. 





Hodgman Rubber Co. 

United States Rubber Co. 

WOOD, J. W., ELASTIC WEB 
co. 

Whitley Exerciser Co. 


TOOLS 
American Tool Works Co. 
Bass Brothers 
BLUM, JULIUS & CO. 
BROOKS MACHINE CoO. 
Browne & Sharpe 
Buffum Tool Co. 
Cooper Aeroplane Co., The John 
D. 
HALL-SCOTT MOTOR CAR CO. 


HAMMACHER, SCHLEMMER 
& CO. 

LANSING STAMPING & TOOL 
co. 


Peck, Stowe & Wilcox Co. 

Rich Tool Co. 

Rogers Works, John M. 

Smith & Hemenway 

WHITMAN & BARNES MPG. 
co. 


TRUCKS AND 
TRAILERS 


Federal Motor Truck Co. 
Four Wheel Drive Auto Co. 
Fruehauf Trailer Co. 

Nash Motors Co. 

Packard Motor Car Co. 
Sechler Company, The 
Service Motor Truck Co. 
White Company, The 


TUBING 
American Tube Co. 
BLUM, JULIUS & CO. 
Dewes Co., The A. 
Empire Art Metal Co. 
Frasse & Co., Peter A. 
National Tube Co. 
PENNSYLVANIA FLEXIBLE 
METALLIC TUBING CO. 
STIMPSON, EDWIN B., CO. 


TURNBUCKLES 
Aero Mfg. & Accessories Co. 
DAYTON METAL PRODUCTS 
co. 
Dillner-Meyer Mfg. Co. 
ERIE SPECIALTY CO. 
National Aeroplane Co. 
New York & Hagerstown Metal 
Stamping Co. 
STANDARD TURNBUCKLE CO. 
STEEL PRODUCTS CO. 


WHEELS 
ACKERMAN WHEEL CO. 
Dayton Wire Wheel Co. 
Hayes Wheel Co. 

Mott Wheel Works 


NATIONAL WIRE WHEEL 
WORKS 

SPRANGER WIRE WHEEL 
CORP. 


Watson Wheel & Rim Corp. 
Wire Wheel Corporation of 


America 
WIRE 
American Steel & Wire Co. 
Century Telephone Construction 
Co. 
Electric Cable Co. 
NEW YORK WIRE AND SPRING 


Rathbone, A. B. & J. 
ROEBLING’S SONS, JOHN A. 
Simplex Wire & Cable Co. 
Upson-Walton Co. 


WIRELESS 
American Radio & Research 
Corp. 
American Wireless Telegraph Co. 
Cutting & Washington, Inc. 
Crocker-Wheelcr Co. 


AVIATION 


Yale Spur-Geared Block Serving a War Machine 


Gaiety, unskilled labor and the 
Yale Spur-Geared Block make a 
fine combination. 

The block will not drop the load. This 
means no accidents. It’s speedy; saves 
men, and Yale quality is featured in the 
construction. 


For factory locking equipment use a Yale 
Master-Key System. Write for particulars. 


For Sale by Machinery Supply Houses 
Put Your Hoisting Problems Up to Us 


The Yale & Towne Mfg. Co. 


No. 9 East Fortieth Street New York 























Type C-20 
Propeller 
Boring 
Machine 


A recently per- 
fected machine for 
automatically boring 
the necessary holes in 
the modern aeroplane 
propeller hub in one 
Extremely durable, compact, and effi- 


operation. 


cient. Does absolutely accurate and uniform work. 


Specially designed so that no oil can get on and 
injure the stock. Either belt or direct motor drive. 


Send today for complete details 


PB. Yates Machine Co. 


BELOIT. WISCONSIN, U.S.A. 
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Factors of Safety 


These Count in Aeroplane Construction 


NON-INFLAMMABLE 


Cellalese Acetate Base 


Uelestron Cloth Yamishes 


previde anether SAFETY FACTOR 





NON-INFLAMMABLE 


Golestron Sheets «° Films 


Transparent — Waterproof 
MANUFACTURED BY 


Chemical Products Company 


93 Broad Street Boston, U. S. A. 
Manufacturers of Cellulose Acetate for nearly /5 years 








GROVER C. LOENING 


Announces 


THE NEW 1918 EDITION 


ENLARGED 


and 


SIMPLIFIED 


Of his extensively used textbook 


Military Aeroplanes 


Almost doubled in size and with the 
finest halftone and linecuts available 


For sale 
GROVER C. LOENING 
45 Eleventh St. 
Long Island City, N. Y. 


Price $4.75 











Air Speed Indicators 
Altimeters 
Barographs 


Compasses, etc. 


International Aeronautical 
Instrument Corporation 
(Formerly A. HAUSTETTER) 

308 Madison Avenue 


New York 








JACUZZI BROTHERS 
2034 San Pablo Avenue, Berkeley, Calif. 


Propeller Manufacturers 























— 


For Airships For Airplanes 








OVER TWENTY TYPES OF PROPELLERS 
ARE MANUFACTURED CONTINUALLY 
AT OUR PLANT 


WE DESIGN PROPELLERS TO MEET 
DIFFERENT REQUIREMENTS 


Write for our price list 
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70 FRANKLIN AVENUE 70 
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We Maxe Screw Heao Naits rit <i For Every Purpose. 
EYELETS, HOOKS, GROMMETS ano WASHERS ror SHOES, 
SHELTER TENTS, CORSETS, LEGGINS, MAIL BAGS. 


BROOKLYN, NEW-YORK 


63 










THE FOXBORO CO., 


FOXBORO 


QUALITY INSTRUMENTS FOR AIRPLANES 


Airspeed Indicator or Buoyancy Meter 


Gasoline Level Indicator 


OTL PRESSURE GAUGE 


Indicating Dial Type Thermometer 
for circulating oil and water 


AIR PRESSURE GAUGE 


The Foxboro line also includes many different types of indicating and recording 
gauges and thermometers designed for all sorts of conditions and purposes. 


New York CHICAGO 
SAN FRANCISCO 


Inc., 


BIRMINGHAM, 


PHILADELPHIA 


FOXBORO, MASS., U.S.A. 


St. Louis 


Peacock Bros., MONTREAL 
























Aluminum Company of America 


PITTSBURGH, PA. 


MANUFACTURERS OF 


Aluminum I[ngot, Sheet, Tubing, Wire. 


Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 


GENERAL SALES OFFICE, 
2400 Oliver Building, Pittsburgh, Pa. 


BRANCH OFFICES: 


Boston...... , .131 State Street 
Chicago... ‘1500 Westrainster Building 
Cleveland.. .950 Leader-News Building 
Detroit ...... .1512 Ford Building 


308 R. A. Long Building 
New York..... .120 Broadway 
Philadelphia.... 1216-1218 Widener Building 
Rochester ........... 1112 Granite Building 
San Francisco..........731 Rialto Building 
Washington..509 Metropolitan Bank Bldg. 


CANADA 
Northern Aluminum Co., Ltd...... Toronto 


LATIN AMERICA 
Aluminum Co. of So. Am...Pittsburgh, Pa. 


ENGLAND 
Northern Aluminium Co., Ltd..... Londen 


Kansas City.. 


Send inquiries regarding aluminum in any form to 
nearest Branch Office, or to General Sales Office 























Certus 


Cold 
Glue 


* The Glue with a 
Grip that Never 
Lets Go 


Certus is the original 
waterproof glue, every 
package bears the trade 
mark, use no imitation. 
Certus met all govern- 
ment requirements. It’s 








CERTUS 


the one glue that does 
more than asked for. 








a 














Detroit, Mich. 


Get in touch with 


Certus Cold Glue Co. 


Factories at 


Minneapolis, Minn. 


































AVIATION August 1, 1918 





SEAMLESS STEEL TUBING 


Large Stock on 
Hand 


Prompt Mill 
Deliveries 





COLD DRAWN SHAFTING AND SCREW STEEL 
Eastern Distributor: BORDENTOWN STEEL & TUBE CORP. 


JULIUS BLUM & COMPANY 510-512 West 24th Street, New York, N. Y. 


Branches: Boston, Chicago, Philadelphia 








ORDNANCE ENGINEERING CORPORATION 


NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 
Government Contractors 23 Consulting Engineers 


Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 


Designers and Builders of Military and Naval 
AIRCRAFT 























WATERPROOF VARNISH 
~ ea KAURI PAINT 

ie 50 Khaki and Gray 
GLOSS BLACK ENAMEL 


Used on wings, hulls 

















PHOTOGRAPHIC TESTING DEPARTMENT OF 
CAMERAS 







THE BROCK 
AUTOMATIC CAMERAS 


are the only cameras that make good negatives 
with shutter speeds of 1/1ooth of a second or 
less at speeds of over 100 miles per hour. 


ARTHUR BROCK, JR. 


OFFICE—511 Bullitt Building, 131 South Fourth Street 
FACTORY—533 North Eleventh Street 
PHILADELPHIA, PA. 


Scientific Instruments, Tools, Dies, Jigs and Fixtures 


Factory occupies 23,000 square feet of floor space 
Screw Machine Capacity up to 2% inches 


and pontoons by the 
largest airplane manu- 
facturers and boat 
builders because they 
are most durable, elas- 
tic, waterproof and eco- 
nomical. On the United 
States Government ap- 
proved list. 


BROOKLYN VARNISH MFG. CO. 


35 Nostrand Avenue, Brooklyn, New York 
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accommodate 
once, teach- 


LYING SCHOOL can 

six more students at 
ing the’ United States and French 
methods ‘of flying, using Miuilitary 
Tractors, dual Dep control and Curtis 
motors. Excellent living accommoda- 
tions—hotel or private. Ideal field and 
surroundings for grasscutter and solo 
flights. 

Special Offer to Mechanical Students 


ELLING O. WEEKS, Chief Instructor 
Wm. T. Cook, General Manager and Consulting Engineer 


INDEPENDENCE AIRCRAFT COMPANY 











INDEPENDENCE, KANSAS 


























-—PONTOONS FOR SEAPLANES—| 





| 
| 


AIRPLANE MANUFACTURERS 
The United States Government | 
uses and endorses 


THE WARNER AIRPLANE CONTROL 


* or 
“There’s a Reason 
pyvmeteeet. van, Saaemebtatcrst upon 
request 


Wm. Deshler Warner-Jole Migr. 
Eight - East - Broad - Street 
COLUMBUS----OHI 


8: — 























LIS FORFLYING BOATS 


Palmer-Simpson Corporation 
Saranac Lake, N.Y 














DUESENBERG MOTORS. CORPORATION 


20 BROADWAY, NEW YORK CITY 








DON’T SCRAP ALUMINUM PARTS 


USE SO-LUMINUM—NEW WELDING SOLDER 





™ Broken 90 H. P. Fiat crank case repatred sor the Untied States Navy 1n,stz 
hours’ ttme and as $15.00 expense by use of So-Luminum, as against $400.00 andi five 
months’ time to get a new one—ts in perfect Gfler two years’ use Use 
gasoline or blow torch-—no fluz or spectal tools required. 

Booklet and directions wn request. Sample bar, $1.00. Used and mdorsed 
by the United States Army and Navy, auto and aero. companies, and indorsed 
by the British Munitions Board. 

SO-LUMINUM MFG. & ENG. CO., Inc 


Room 25, 1790 Broadway New York City 




















D’Orcy’s Airship Manual 


“A singularly timely and useful work, 
which does for the aerial navies of the 
world something like what Brassey’s 
Annual does for the marine fleets.”—New 
York Tribune, June 8, 1918. 


$4.00 


THE GARDNER-MOFFAT CO., INC. 
120 West 32d Street New York 














STRAND AND CORD 


Thimbles and Ferrules 


John A. Roebling’s Sons Co. 


TRENTON, NEW JERSEY 


Agencies and Branches 
New York Boston Chicago Philadelphia Pittsburgh Cleveland 
Atlanta San Francisco Los Angeles Seattle Portland, Ore. 


























AVIATION 


All recognized builders 

of airplane motors in 

America use Zenith on 

their product. 

Zenith Carburetor 
Company 

New York DETROIT Camage 


WA DOYLE 
TRENTON NJ 
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PROPELLERS 











CAPITAL JIGS 


“orINDER SEAMPINGS pies 


E realize in air or at sea there should be no 

faulty material. All machine parts must be 

made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL Co. 


LANSING, MICHIGAN 





METAL 
HOSE 


For every 
Airplane Requirement 


Write for 
specifications and 
prices 
PENNSYLVANIA 
FLEXIBLE 
METALLIO 
TUBING 
COMPANY 
Broad and Race 
Streets, Philadelphia 


New York, Boston, 
Chicago, Detroit, 
Cleveland 








LEYGRAND &CO. 


120 Broadway, New York 
MILL AGENTS 


ALUMINUM SHEETS 
Screw Stock, Rod and Wire 








Aviation 
Barometer 


Made in U. S. A. 


Write for 
Information 


Taylor /nstrument Companies 

Rochester, N. Y. 
U. S. A. 

For over siaty 

years makers of 

scientific instru- 
ments of 
superiority 














THE BROOKS MACHINE CO. 


Designers and Manufacturers of 


SPECIAL TOOLS, 
GAUGES OF ALL KINDS, 
JIGS, FIXTURES and PARTS for 
ATRPLANE ENGINES 


YORK, PENNA. 








Wisconsit, 


AEROPLANE MOTORS 


are correctly designed with the highest 
quality materials and workmanship. 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A. Dept. 338. Milwaukee, Wis., U. S. A. 





At 
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The “ Perfect Starter” 


« 


Two 


Models 


This starter is idle when not in use and leaves the motor entirely free, 
so that interference with the engine is impossible. The United States 
Government and the British, Dutch, Norwegian, and Swedish Govern- 
ments as well, have tested and approved this device. 


Write for Free Booklet 
THE MOTOR-COMPRESSOR COMPANY, Newark, N. J., U.S. A. 














DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 


in the automobile and airplane industries. 


WESTERN PLANT BROOKLYN. NY. NEW JERSEY PLANT 
TOLEDO.OHIO. NEWARK.N.J. 


Aleo Lie-Laa Babow: Bearswngs, Dee-Castings m 
Brass & Bronze Aluminum and White Metal Alleys 














Berling Magneto: 


insures a hot,fat 


spark atany. 
Worth more Pi baatts!s 







Does more 
Manufactured 
by the 
Ericsson Mfé.Co. 
Buffalo NY. U.S.A. 















Aeroplane Cylinder Forgings 


We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy 

We have furnished cylinder forgings to practically 
all the engine builders in the United States. 


Also Propeller Hubs, Flanges and Shafts, etc 


Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 


Quick service our specialty 
TIOGA STEEL & IRON COMPANY 
Sand & Grays Avenue Philadelphia, Pa. U. S. A. 




















‘‘Supremacy in the Air the Key to Victory!”’ 
Learn Aviation Mechanics 


Train Yourself for the Aviation Service and the Aircraft Industry 
by taking advantage of 
Our Ground Course in Aviation Mechanics 


Affording preparation prior to entering Government Ground 

School, covering aero-dynamics, aero-engines, rigging 

and Lewis gunnery. Previous experience unnecessary. 

WE ARE THE PIONEER AVIATION SCHOOL 
Aviation Mechanics Course 560 Aero-Engine Course $3 5 
SIE. o:.c0's bs Ke wde 855 (4 WOEKB). ..6<055. 
Wireless Course (4 weeks). .. .$25 
Write for our Illustrated Booklet "*F’’—‘‘ A Message to You on Aviation"’ 


110-114 West 
42d Street 


Telephone Bryant 9078 


New York 



























Specialists in Heat- 
Treating Vanadiums 


New York Wire © Spring Company 
586 Washington Street, New York 























Classified Advertising 


10 cents a word, minimum charge $2.00, payable in advance. 
AVIATION AND ABRONAUTICAL ENGINEERING, 120 West 32d Street, New York. 





Address replies to advertisements with box numbers, care of 








FOR SALE—Two Model “OO” Curtiss and “80” eight-cylin- 





Monoplane parts. Pontoons. Propellers. At small fraction 
of cost. 986 Trumbull Ave., Detroit, Mich. 


der aviation motors complete with blades, tanks and radiators. 
These motors practically new. Priced right for cash. Address 
C. C. Sidnam, P. Q. Box 275, Anaheim, Cal. 





WANTED—Experienced draftsmen or draftswomen immedi- 
ately. State experience, age, salary expected and reference. 
Gallaudet Aircraft Corp., East Greenwich, R. I. 








FOR SALE—Tractor seaplane, new, nearly completed. Far- 
man-Curtiss pusher. Exhibition pusher two-thirds completed. 








WANTED—NSix-cylinder Anzani motor in good condition, 
Box 85. 





FOR SALE—U. 8S. Aeroplane Patent. Does not infringe on 
Wright Patent. Has automatic ailerons, universal rudder, 
stagger type to up date model. 
rar, NX. ‘2. 








Address Otto Fenn, Lincoln 
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The New U.S. Service Set—A solid metal ease, 
heavy nickel-plated and embossed with the In- 
signia of the U. S. Army and Navy. Strong, 
thin, compact: 1% inches wide, 4 inches long, 
% inch thick. 12 “double-edged ‘Gillette Blades 
(4S Shaving Edges). Contains a nickel-plated 
Gillette Saf ety Razor and Blade Box. In- 
destructible Trench Mirror inside the lid. 








POREB aris, 


Military Set No. 38 For Uncle 8 Sem’ 's Officers, 
ulstion Khaki twill — nic wickel- el plated * i. "Bulidog 





Tor 





jlette Combination 


ket in lid? Shavin Be h and Sti ‘iiette 
Shaving Soap, in in Bickel res ted ck é 


(24 Shaving — 


el- plated Holders; two 
renews ae: $7 


When you are overseas—you'll need a Gillette 


even more than you do here in camp 


Trench life is harder. Shaving more difficult. A Soldier’s skin is apt to 
be burned or chapped. Hot water seldom to be had. Four years of war 
have done more to prove Gillette principles and demonstrate Gillette service 


than fifty years of peace. 
The principle of No Stropping, No Honing saves time. 


It saves space and 


weight. It does away with strop and hone—gives the fighting man his 
shaving kit in one compact unit. There is no shaving edge anywhere so 


good and lasting as the edge of the Gillette Blade. 


Have you seen the new Gillette Sets specially kit. Blades always sharp, always ready. No Strop- 
made for the fighting man? Two of them are illus- ping—No Honing. When a man wants new Blades 
trated on this page. They were designed by members he can get them in any Post Exchange, Ship’s Can- 
of the Gillette Organization in the Service — men teen, or Y.M.C.A. Hut, here in America or overseas. 


who know what the fighting man is up against. Our Paris Office carries stocks — is constantly supply- 
Hi bs ing the American Expeditionary Forces. Gillette Safety 
Simple and compact, fit the pack, the pocket or Razors and Blades on sale everywhere in France, England, 


the ditty box. No strops or hones to clutter up the Italy, and the Eastern battle fronts. 





Here’s the Way to Get 100% Efficiency Out of Your Gillette 


Gillette , Try this when you shave tomorrow Hold the razor naturally and eas- 

—— Gately Renee Go morning. Latherthebeardthoroughly, dy, and tilt the handle so you can just 

73 St. Alexander St. and — w oul a pace 3 man en- 
—that’s essen a. 

Montreal, P. Q., Canada with any shave. Then shave with 

Putinanewblade short slanting 

doesn’t 








Gillette Safety Bene Societe A gad Sere Weahe strokes, It . 
Anony ) ha down ti require any brute 
17 Bis, Rue La Boetie If you want a spe- force toshave with 
Paris, France cially close shave, a Gillette—the 





unscrew the handle a does the 
ooare Gare. ork, 














Gillette Safety Razor, Ltd. 
200 Great Portland St. 
London, W., England 


A. G. Micheles 
53 Liteiny, Petrograd, Russia 


Vedova Tosi Sate & Figli 
Via Senato, 18 
Milan, Italy 











Boston Ape U-S:A- 








Gillette Safet yRazor ae 
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PRATT & LAMBERT 
AIRPLANE VARNISHES 


AS pioneers in the study of 
the application of varnish 
requirements to the airplane in- 
dustry, we offer to all airplane 
manufacturers an unusual ex- 
perience and service through our 
Airplane Varnish Laboratory. 


We are manufacturers of air-drying and baking varnishes, enamels 
and finishes for brushing, spraying and dipping, for all aircraft purposes, 
including the following: 


Impermatin — a waterproof varnish for wood and fabric 
Anti-Actinic Wing Enamel, a// colors Navy Pontoon Enamel, a//co/ors 
Liquid Wood Filler Metal Fittings Lacquer 
Propeller Varnish Insignia Coatings 


PRATT & LAM BERT-Iwnc. 
Pioneers in the Manufacture of Airplane Finishes 
134 TONAWANDA STREET 
BUFFALO, N. Y. 
FACTORIES 
NEW YORK BUFFALO CHICAGO 
BRIDGEBURG, ONTARIO 
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BALE BEARINGS 


For Speed, Simplicity and Lightness 


GURNEY Radio-Thrust Bearings give 
simplicity and lightness where thrust loads 
must be carried, because the single bearing 
carries both the radial and thrust loads on 
a single row of balls. 

This eliminates the necessity of separate 
radial and thrust bearings. 


Three different types of radio-thrust bear- 


GURNEY BALL 


ings are furnished to carry various combi- 
nations of radial and thrust loads. 

The “200% type” of bearing carries thrust 
loads twice as great as the radial capacity 
of the bearing. 

All Gurney Ball Bearings have greater load 
capacity, because the patented method of 
assembling permits the assembly of more 
and larger balls in the raceways. 


BEARING CO. 


Conrad Patent Licensee 


Jamestown, 
286 


IES SE Te Re Re Nae Se at 
THE WILLIAMS PRINTING COMPANY, NEW YORK 


New York 
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WHEN THE GLORIOVS DAWN OF VICTORY COMES AND THE TRVE 
STORY OF THE WAR CAN BE TOLD, IT WILL BE FOVND THAT CVRTISS 


AEROPLANES AND CVRITS 


CVRITSS AEROPLANE 


















































